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Azomite® is the key to larger, healthier, insect resistant plants, 
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Plants need the natural minerals and essential trace elements 
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Remineralize the Eart 


This magazine is a reflection, 
forum, round table of ideas, 
experiences and research of 

those concerned with net- 
work-ing and implementing 
soil re-mineralization. 
Articles, letters, and photos 
are welcome. 


EDEN OR ICE AGE 
Which Will We Choose? 

The book The Survival of 
Civilization by John Hamaker and 
Don Weaver is regarded by a grow- 
ing movement worldwide as a blue- 
print for the survival of the Earth, 
restoring ecological balance and, 
perhaps, even recreating Eden. 

The remineralization of forests, 
farms, orchards and gardens with 
glacial gravel and rock dust is 
nature’s way to regenerate and fer- 
tilize soils. During an Ice Age, as 
glaciers grind rock to a fine dust 
over millennia, a fertile soil is cre- 
ated. Adding finely ground gravel 
dust to soils is a tremendous boost 
to organic agriculture and can 
make it truly viable by adding up to 
a hundred elements and trace min- 
erals needed by all life. Rock dust 
also nourishes the microorganisms 
in the soil, whose protoplasm is 
the basis of all living things. 

There is evidence to suggest that 
as forests begin to die off world- 
wide, giving off carbon dioxide, the 
climate of the Earth is altered, trig- 
gering the transition from the 
warm interglacial to an Ice Age. 
We are hastening this process with 
the burning of fossil fuels. 
Undertaking the task of remineral- 
ization is urgent to restore our agri- 
cultural soils; to save the dying 
forests in the temperate latitudes; 
and to stabilize our climate. 

Cover photograph: California red- 
woods, by Chris Spear. 
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LETTER FROM RE 


A vision of regeneration 


he time to remineralize the 

Earth is now. The time to regen- 

erate our soils, forests and stabi- 
lize the climate for the future well- 
being of all life is now. 

This movement is spreading with a 
clear momentum from gardener and 
farmer to industry, scientist and poli- 
cy maker. This is an idea whose time 
has come. 

May you be inspired by the con- 
tents of these pages: David Milarch’s 
project to save and _ propagate 
Champion trees; a quest to regenerate 
the American Chestnut; Earth 
Regeneration Centers; high school 
and university science projects and 
general research all the way to the 
USDA in Beltsville. 


I would like to share with you a vision 
I have for Remineralize the Earth, Inc. 
Already within the next few years, 
major companies will be distributing 
products, for remineralization. This is 
a watershed moment in remineraliza- 
tion’s entrance into the mainstream 
and into our agricultural soils. 

Accompanying these exciting eco- 
nomic developments, I envision 
Remineralize the Earth, Inc., develop- 
ing into a large membership organiza- 
tion supported by private endow- 
ments and grants. 

This would allow us to fulfill our 
task and from which also economic 
interests would benefit: in the long 
term: to mount a major educational 
and outreach program that will not 
only reach those people within com- 
mercial mainstream markets, but 
allow us to reach those outside of 
mainstream markets through non-gov- 
ermmental organizations, peace corp 
members and those in countries such 
as in Africa, India and eastern Europe. 
These are places that a financial mar- 
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ket is not as likely to tap in the near 
future, but where there could be com- 
munity scale and grassroots initia- 
tives, and where remineralization can 
truly make an ecological and econom- 
ically sustainable difference. SR can 
contribute to reducing national debts 
that are partly a result of importing 
chemical fertilizers by shifting coun- 
tries to the use of regional gravel 
resources. It can reduce poisoning 
from current pesticide use in places 
such as Costa Rica and India, as rem- 
ineralization and other sustainable 
alternatives are implemented. 

Where will contributions or an 
endowment come from? Perhaps from 
those large companies and successful 
smaller companies that _ initially 
learned of remineralization from 
Remineralize the Earth and 
through the years received volun- 
teered consultation: through bringing 
business contacts together, assistance 
on creating products, and help to get 
those products off the ground. 

If you find success in your reminer- 
alization business, whether a small 
company or a large corporation, or if 
you are an individual who wants to 
make a big difference, please consider 
a tax-deductible contribution, or start- 
ing an endowment fund so that we 
can continue to fulfill our task— to 
remineralize the Earth. 


A most special thanks to interns 
Zhenya Delate (Smith College) and 
Emily Hatfield (Mt. Holyoke College) 
for their assistance, and to David 
Yarrow and Don Weaver for their great 
contributions to this issue. 
—Joanna Campe, 
Editor and Publisher 


SOIL REMINERALIZATIO?D 


Soil Remineralization (SR) creates 
fertile soils by returning the minerals 
to the soil much the same way the 
Earth does: during an Ice Age, glaciers 
crush rock onto the Earth’s soil man- 
tle, winds blow the dust in the form of 
loess all over the globe. 
erupt spewing forth minerals from 
deep within the Earth, and minerals 
are contained in alluvial deposits. 

Within silicate rocks are a broad 
spectrum of up to 100 minerals and 
trace elements necessary for the well 
being of all life and the creation of fer- 
tile soils. Glacial moraine or mixtures 
of single rock types applied to soils 
create a sustainable and superior alter- 
native to the use of ultimately harmful 
chemical fertilizers, pesticides and 
herbicides. 

SR has been shown in scientific 
studies to increase yields as much as 
two to four times for agriculture and 
forestry (wood volume), and to have 
immediate results and long term 
effects with a single application. 

Hundreds of thousands of tons of 
appropriate rock dust for soil and for- 
est regeneration are stockpiled by the 
gravel and stone industry. 


A Brief History 

_ Remineralization has mainly been 
researched and explored by three dis- 
tinct groups: 

First, German nutritional bio- 
chemist, Julius Hensel, pioneered SR 
in the 1880s with his book Bread from 
Stones and a modest agricultural 
movement came _ into being. 
Following his contribution, many sci- 
entists have done research on SR since 
the late 1930s in Germany and 
Central Europe for agriculture and 
forests. 

More recent researchers include 
Peter von Fragstein at the University of 
Kessel, Germany, who has researched 
remineralization as a slow-release fer- 
tilizer with many different rock types 
and to deter insects. 

The technology was not available at 
the turn of the century to produce 


Volcanoes. 


finely ground rock dust, so SR, as pro- 
moted by Hensel, could not be pro- 
duced feasibly on a large scale. SR 
was revived about thirty years ago in 
Europe. Many rock dust products for 
agriculture, forestry and sewage 
sludge treatment have been created in 
Germany, Austria and Switzerland in 
the last few decades and have been 
successfully marketed by the natural 
stone industry. Companies such as 
Lava-Union (Germany), Sanvita 
(Austria) and Zimmerli (Switzerland), 
along with many others and the 
Natural Stone Industry (Die 
Naturstein Industrie) based in Bonn, 
Germany have also done a great deal 
of research. 

Second, is the more recently devel- 
oped field of agrogeology. This re- 
search has been carried out mainly in 
Canada, Brazil, Tanzania, the Canary 
Islands, and West Africa — especially 
on laterite soils. Because of the 
intense tropical rainfall, NPK fertiliz- 
ers are washed out in only a few weeks 
and cannot be stored by the soils, and 
are especially harmful to the ground- 


‘water. Rock fertilizers not only give 


nutrients over longer periods to culti- 
vated plants, but also improve the ion- 
exchange-capacity of soils by forming 
new clay minerals during the weather- 
ing of the fertilizer. Researchers 
include William Fyfe and Ward 
Chesworth, among others. 

Third, the grass roots movement 
concerned with the premise of John 
Hamaker in the book The Survival of 
Civilization, co-authored with Don 
Weaver, asserts that SR is not only: the 
key to restoring soils and forests, but 
in the larger context, absolutely neces- 
sary and urgent to reduce levels of car- 
bon dioxide in ‘the atmosphere and 
stabilize the climate. Especially rec- 
ommended are rock gravels and 
glacial moraine from glacial deposits 


‘which provide the most natural mix- 


tures of rocks with the broadest possi- 
ble spectrum of minerals and trace 
elements. 

This movement began with John 





Hamaker’s writing in the early 1970s 
and expanded in the 1980s into a 
global grassroots community consist- 
ing of ecologically concerned individ- 
uals and organizations, farmers and 
gardeners, scientists and policy mak- 
ers. 

To facilitate networking and the 
flow of information and promote SR 
as advocated by John Hamaker and 
Don Weaver, Soil Remineralization, A 
Network Newsletter, began in 1986 and 
became Remineralize the Earth 
magazine in 1991. The magazine has 
networked to people all over the 
world, collected research and a wealth 
of anecdotal results of farmers and 
gardeners to substantiate the results 
of SR. In October 1995, Remineralize 
the Earth, Towards a Sustainable 
Agriculture, Forestry and Climate, was 
incorporated as a non-profit organiza- 
tion. 

On May 24, 1994, the US. 
Department of Agriculture (USDA) 
(Beltsville, MD), the U.S. Bureau of 
Mines (USBM) (Washington, DC), the 
National Stone Association (NSA) 
(Washington,DC), and the National 
Aggregates Association (NAA) (Silver 
Spring, MD) co-sponsored a forum on 
"Soil Remineralization and Sustain- 
able Agriculture" at the USDA 
Agricultural Research Station in 
Beltsville, MD. 

The Forum brought together the 
by-product rock fines generating 
industry and the proponents of SR to 
explore environmentally-sound uses 
of rock fines and to identify the state 
of the science supporting their use 
and the gaps in knowledge that need 
to be filled. 

The USDA began a series of 
demonstration trials with rock fines 
(from Georgia, Maryland and New 
York) and other industrial by-prod- 
ucts. Dr. Ronald Korcak, research 
leader of the fruit lab, directed the tri- 
als over a three-year period. They are 
also beginning to research the use of 
rock dust in compost under the direc- 
tion of Dr Larry Sikora. The now 
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defunct U.S. Bureau of Mines 
designed a prototype for a GIS 
(Geographic Information Systems) 
database to target soils in most need 
of SR and their distance from regional 
sources of rock fines to calculate 
transport costs and marketability of 
specific rock fines. The National 
Aggregate Association has a Task Force 
on Remineralization exploring the 
possibilities for creating sustainable 
products for agriculture, forestry and 
other uses. Research projects are cur- 
rently underway at universities and as 
part of research and development pro- 
grams of some of the largest aggregate 
companies in the US, Europe and 
Australia and through organizations 
such as Men of the Trees in Australia. 

Just a paradigm shift away from 
conventional chemical NPK farming is 
a vast new frontier, SR— key to the 
sustainable agriculture of tomorrow. 
The agenda for SR is clear. It will cre- 
ate abundance in an era of diminish- 
ing resources and shift us away from 
fossil fuels. Remineralization is 
nature’s way to regenerate soils. We 
can return the Earth to earlier inter- 
glacial Eden-like conditions through 
appropriate technology. We can return 
the Earth to earlier interglacial Eden- 
like conditions through appropriate 
technology. —Joanna Campe 


Spreading the Word 
for Remineralize the Earth 


Write a cover letter to your favorite 
organization/s that you feel should 
know about SR, send it to us, and we 
will mail the organization the latest 
issue of RE magazine. Especially 


important are organizations that 
have newsletters and publications 
and can write about RE and expand 
our education and outreach further. 
These could include local gardening 
and farming associations or organiza- 
tions involved in planting trees. 
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A Brief Perspective on 


SOIL REMINERALIZATION 


AND THE 


Soil Remineralization 

The soils of the entire world have 
become severely demineralized by 
erosion over thousands of years. 
Plants require a continuous intake of 
minerals, just as we do, and for very 
similar reasons — calcium to build 
structural support, iron to carry oxy- 
gen, and so on. Plants growing on 
mineral-depleted soil do not get 
enough nourishment and so become 
smaller, less-abundant and less hardy, 
more vulnerable to the insects, 
worms and fungi that prey upon 
them. 

Remineralization has been shown 
to cause a phenomenal growth of the 
microorganisms in the soil. It increas- 
es the nutrient intake of plants. It 
counters the effects of soil acidity, pre- 
vents soil erosion (just for that reason 
it would be worth applying rock dust), 
increases the storage capacity of the 
soil, contributes to the building of 
precious humus complexes, has anti- 
fungal properties, and when you spray 
it on plants it repels insects as well. 
The plants and trees become highly 
resistant to insects, disease, frosts, 
and drought. Remineralization also 
enhances and speeds up the process 
of composting, so if you are compost- 
ing for your garden, consider putting 
on some rock dust. Remineralizing by 
adding rock dust to compost is a very 
practical way to apply it to soils. 


For Forests 

® The results of long term experi- 
ments released in 1986 showed that 
in a forest where pine seedlings were 
remineralized, after 24 years the wood 
volume was four times higher than in 


EARTH 


CLIMATE 


the untreated area. 

@ Recent remineralization trials of a 
dying forest on Mt. Mitchell by Dr 
Robert Bruck, Ph.D., showed 12 
weeks after application of rock dust, 
height growth of red spruce was 
increased by 27% over non-treated 
controls, and height growth of Fraser 
fir was 19% greater than the untreated 
controls. (Forestry Research packet) 

@ The Men of the Trees organiza- 
tion in Australia is doing remineraliza- 
tion trials with many species of trees 
in Australia with phenomenal results, 
such as five times the growth of tree 
seedlings of one variety of eucalyptus, 
over the untreated controls. (See 
Forestry Research packet) 


For Agriculture 

The best source of soil minerals is 
simple crushed gravel dust. In 1976 
John Hamaker spread gravel crusher 
screenings on part of his ten acres in 
Michigan. The following year, in an 
area of sparse rainfall and dry sum- 
mers, and with no irrigation, his com 
produced 65 bushels per acre, com- 
pared to yields of under 25 from other 
local farms. ; 

Moreover, when independent analy- 
ses were done, Hamaker’s corn was 
found to contain 28% more protein, 
47% more calcium, 57% more phos- 
phorous, 60% more magnesium and 
90% more potassium than the same 
type of corn grown with chemical fer- 
tilizers nearby. 

Twenty years ago the USDA pub- 
lished studies which showed that 
cement kiln dust (a less-satisfactory 
source of minerals) also produced bet- 
ter crops, but they couldn’t under- 





stand “what element” in the dust was 
responsible and dropped the matter. 

Hamaker estimates that on fully 
remineralized soil, American agricul- 
ture could grow four times as much 
food as it is capable of now — or the 
same amount of food at about one- 
fourth the cost — and with no pesti- 
cides or chemical fertilizers. 


The Nutritional Aspect 

When we eat food grown on deplet- 
ed soil we too, like the plants, lose 
our natural resistance to disease. All 
the degenerative diseases have been 
on the rise in America in recent 
decades. Dietary fat, cholesterol, salt 
and overly-refined foods seem to be 
major factors, but a serious deficiency 
of minerals in our food may be anoth- 
er. Mineral depletion of soils has been 
found to be directly correlated with 
death rates. And deficiencies of only 
one of a number of trace minerals — 
copper, iron, selenium, etc. — have 
been found in laboratory studies to 
be associated with an increased risk of 
cancer. 


A Global Perspective On 
Climate 


The problem of soil demineraliza- 


tion also has a global perspective. It is 
known that the Earth’s soil becomes 
demineralized during each interglacial 
period, the relatively short 10,000- 
year warm period between each 
90,000-year major Ice _ Age. 
Consequent decline and death of the 
world’s forests and other vegetation 
which occurs causes great quantities 
of carbon dioxide to be given off. The 
level of carbon dioxide in the Earth’s 
atmosphere has been rising exponen- 
tially for the past century. Carbon 
dioxide and other greenhouse gases 
trap excess heat from the sun, poten- 
tially affecting the world’s climate. 

It is also well-known that when the 
glaciers advance and then recede dur- 
ing each recurrent Ice Age, they grind 
down rocks in their path, and this 
mineral-rich dust is blown far and 
wide over the surface of the Earth, 


remineralizing soils and causing plant 
life to thrive again. 

John Hamaker has supplied one 
missing piece of a cosmic puzzle to 
provide an explanation, long sought, 
of the awesome 100,000-year cycle of 
major Ice Ages. Hamaker points out 
that the greenhouse effect occurs pri- 
marily in the tropics, which get the 
most sun, rather than in the polar 
regions which get very little. When 
this happens, the temperature differ- 
ential between the tropics and the 
poles increases, resulting in fierce 
wind systems, hurricanes, tornadoes 
and storms. 

The moisture picked up by these 
increasing storm systems also is trans- 
ported to the higher latitudes, where it 
gets deposited as snow and ice, even- 
tually bringing on glaciation and the 
next Ice Age. This has been happen- 
ing in recent years, with record snow 
cover in the Northern Hemisphere 
and a shortening of the growing sea- 
son, by weeks in some places, a pat- 
tern which is also accelerating year by 
year. Hamaker estimates that within a 
few decades the growing season may 
have decreased so much that millions 
of people will starve, in the richer 
nations as well as the poorer. 

Remineralization of the world’s 
soils and forests will store carbon and 
contribute to climate stability. By 


assuming the task of remineralizing ° 


the Earth’s soils, much as the glaciers 
do during an Ice Age, we can create 
fertile soils and abundance. We can 
re-create Eden. 


The above information is condensed — 


from the writings of John Hamaker, Don 
Weaver, Larry Ephron and Joanna 
Campe. 


Flyers are available for 
Remineralize the Earth 

Bulk copies of flyers can be sent to 
RE members for tables and distribu- 


tion at conferences and meetings. 


Please contact us _ for 
information. 


more 
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Remineralize 
the Earth magazine 


IS PUBLISHED BY 
Remineralize the 
Earth tic: 


Towards a Sustainable 
Agriculture, Forestry and 
Climate 
da non-profit organization 
incorporated to disseminate 
ideas and practice 
about soil remineralization 
throughout the world. 


Remineralize the Earth net- 
works to every continent. Copies are 
donated through contributions to 
Peace Corps volunteers and others 
in Latin and South America, Asia, 
Africa and countries in eastern 
Europe and the Russian republics 
where sending U.S. currency is not 


affordable. 


BECOME 
A MEMBER 

Membership includes three issues 
sent periodically (aim 3/year). 
Funding and support are needed to 
expand this work and its interna- 
tional outreach. Please join with us 
in the work towards creating a sus- 
tainable future. 


$15 Student/unwaged 

$25 Individual/family membership 
$30 Subscription outside the U.S. 
$50-100 Organizations/corporate 
$250 Supporting membership 
$500 and over Patron membership 


CONTRIBUTIONS SHOULD BE SENT TO: 
REMINERALIZE 
THE EARTH 
152 South Street, Northampton, 
MA 01060-4021 U.S.A 


Contributions over $15.00 are tax 
deductible. Remineralize the Earth, Inc. is 
a 501(c)3 tax-exempt organization. 
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A ROCK DUST PRIMER 


What type of rock is best? 

Feeding poor soil with mixed rock 
dust may be compared to feeding an 
ill person a varied diet of unrefined, 
natural food. If no one single food is 
a panacea, it might follow that no sin- 
gle rock type is “ideal.” Indeed, the 
virtue of glacial gravel is said to lie in 
its broad spectrum of rock types. The 
late John Hamaker advocated the use 
of glacial gravel dust, ideally followed 
by river and seashore gravels and mix- 
tures of single rock types. 

In the book The Survival of 
Civilization, John Hamaker suggests 
finely-ground glacial gravel because 
that is nature’s way throughout millen- 
nia to create fertile soils. Glacial grav- 
el, which is a natural mixture of rocks, 
will create a broad spectrum of miner- 
als in the soil in a natural balance. 

Much of value can also be gleaned 
from Europe and the research and 
experiences there where single rock 
types and combinations of single rock 
types such as basalt are used. 

Hamaker asserts that “Micro- 
organisms select what they need to 
make the compounds of life, and 
reject to the subsoil what is not need- 
ed, [such as] aluminum, silicon, iron, 
etc., which are generally in excess [in 
gravel dust],” further pointing to “the 
Kervran research on biological trans- 
mutations”, which suggests that bio- 
logical organisms may play an active 
role not only in selecting specific ele- 
ments, but also in modulating their 
elemental nature to create needed 
materials where they are in short sup- 
ply. Hamaker says "As long as the soil 
is neutral [in pH] or close to it, 
microorganisms will control what 
goes into the plant roots. These con- 
trols are off when the soil is acid or 
acidic chemicals are added." 


Composting with rock dust 
Combining gravel dust with organic 
materials in compost is a great way to 
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solve application problems and speed 
up the process. Don’t forget a handful 
of soil to inoculate with organisms. 
Gravel dust improves aeration and 
structure and therefore prevents rotting. 
Gravel dust is assimilated even more 
quickly in compost than in poor soils. 

Compost and gravel dust are a sym- 
biotic combination: the compost pro- 
vides an excellent medium for the 
“microorganism population explo- 
sion” promoted by the dust, and the 
gravel dust will not only help create 
more organic matter, but will also help 
hold it in place, reduce odors and con- 
serve it. 

Add 2-20 lb. of rock dust per cubic 
yard of compost, if one is doing pile or 
window composting. 


Soil acidity 

Soil pH should be measured annu- 
ally. If the soil is acidic, agricultural 
limestone may be added together with 
the rock dust to bring the soil pH to 
neutral. Gravel dust will also neutralize 
soils to a great degree, but limestone is 
a quick remedy for agricultural soils. 
Limestone is not recommended for 
forests as it will destroy the humus- 
building complex in the long term. 


Keep insects in natural bal- 
ance in your garden 

For short-term rescue, very fine 
dust sprayed directly on plants 
and trees has been shown in 
research in Germany to deter 
insect infestations very effective- 
ly. Trails of rock dust around the 
garden help keep slugs out. And 
healthy remineralized plants will 


not be plagued by insect infesta- 


tions in the future as they become 
healthier and more _ insect 
resistant. 


How to apply gravel dust 
There are many ways to apply dust - 
to the soil; which method you use 





depends on the scale and your prefer- 
ence. It can be spread by hand out of 
a wheelbarrow using a shovel, or roto- 
tilled and disked in. You can use a wet 
agricultural lime spreader. If equip- 
ment is available that contains an agi- 
tator (to maintain particles in a sus- 
pended state), a wet spray can be 
used. 

Organic farmer John Sundquist in 
Oregon applies it with a manure 
spreader, bander or an “E-Z Flow” 
type fertilizer applicator. He also uses 
rock dust in a potting soil made of 
compost, ashes and peat moss. 


How much to use 

A grower of crops or a gardener 
needs a good response the first year 
after a fall application. The response 
in any one year depends on the 
amount of minerals available to the 
microorganisms, soil moisture and the 
amount of inert organic matter. 

If the last two factors are satisfacto- 
ry, as little as 3 tons of gravel dust per 
acre worked into the top 4 inches of 
soil should give good results. 
However, I prefer about 10 tons per 
acre worked in about 8 inches, since 
one application will eliminate the cost 
of a number of more frequent applica- 
tions and give high yields. 

The Application Conversion Chart 
above will help you to determine how 
much gravel dust to use: 3 tons/acre 
is considered the minimum applica- 
tion, 10 tons/acre is Hamaker’s pre- 
ferred long-term application, and 20 
tons/acre is given as a major remedial 
application for especially dry, poor 
soil. Smaller amounts are recommend- 
ed if the rock dust is finer than -200 
mesh and larger amounts if much less 
fine than -200 mesh. 


PARTICLE SIZE CONVERSION 


Approximate Application 
Rate Conversions 


_3 tons per acre 
10 tons per acre 
20 tons per acre 


Finding local sources of 
gravel dust 

To find gravel-grinding operations: 
in your area, call your local gravel pit 
(look in the Yellow Pages under 
“Cement-Wholesale”, or “Sand and 
Gravel”) and ask if they have crushed 
gravel screenings made from mixed 
rocks, the kind that comes out of river 
beds — crushed and passed through a 
1/4 inch or finer screen. The gravel 
dust will probably cost from $1-$8.00 
per ton plus the cost of transportation 
if the gravel pit delivers it to your gar- 
den. As most of the cost is in trans- 
porting the rock dust, having a truck 
or access to one is an advantage. A 
cooperative initiative with friends and 
neighbors would also cut costs down. 

The Particle Conversion Chart shows 
various categories of “soil separates” 
(ground particles) listed with their 
diameters in microns (thousandths of 
a mm.) and their corresponding 
screen mesh sizes. “Mesh” simply 
refers to a screen with a given number 
of holes per inch. 

The more finely ground the rock, 
the more readily microorganisms will 
have access to the minerals. John 
Hamaker uses the term “gravel dust” 
to mean a dust “90% of which will 
pass through a 200-mesh screen.” 

You can also contact your local state 


PARTICLE DIAMETER(MICRONS) MESH 
Fine sand 250 — 100 $0 - 125 

_ Very fine sand 100 — 50 125 — 250 
Silt 50-2 250 — 6000 
Clay 2 or less 6000 or more 


14 Ib. per 100 sq.ft. 
 Ab6lb.per 100sq. fe 
92 Ib. per sq. ft. 


1.25 lb. per sq. yd. 
4 |b. per sq. yd. 
8 Ib. per sq. yd. 


nouu. 


Aggregate Producers Association, your 
local county DPW (Department of 
Public Works), your state DOT 
(Department of Transportation) 
Materials Bureau and you can contact 
the National Aggregate Producers 
Association (Tel: 301- 587-1400). 


What does industry call the 
product? 

It is referred to as pond settlings, 
rock dust, rock flour, classifier tailings, 
and minus #200 mesh. You should 
ask for minus #200 Mesh (-75 
micron) material, pond settling, 
material that has gone over the weirs 
of a sand screw or the weir of a sand 
classification tank, or material 
obtained from the dust collection sys- 
tem. You should not use concrete 
sand, abrasive sand, filter sand, 
mason sand, blow sand (loess) screen- 
ings as they are too coarse. 


What is the best material 
to use? 

Glacial sand and gravel that contain 
a myriad or heterogeneous combina- 
tion of various rock formation type or 
mineralogy is preferred. 

Other, metamorphic or igneous 
stone such as basalt, rhyolites, etc., 
are highly recommended. Most sedi- 
mentary rocks (limestone and 
dolomite) are used to balance pH and 
provide for calctum and magnesium 
deficiencies. 


Testing your gravel dust 
Several people have reported that 
gravel dust does not work or it will 
have [only] a temporary effect. They 
don’t describe the dust in detail, but 
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there may be very little dust in what 
they call ‘dust.’ Know what you are 
buying or you may be badly disap- 
pointed. 

Here are three simple, quick tests 
you can perform at home: 

Pot Test: A pot test will give you 
immediate, practical proof of what the 
product will do in the soil. It is a good 
idea to add the gravel dust to clay pots 
and plant radishes or other fast grow- 
ing plants and observe their progress. 
As John Hamaker writes: “Doing a 
pot test is the most convincing argu- 
ment I know of. Anybody can do it. 
There are testing laboratory grinders 
everywhere. There is no lag time. In 6 
hours you can get a microorganism 
population explosion. Taking some 6" 
clay pots, I filled them with a 50-50 
mixture of earth and peat and 3 
heaped tablespoons of dust. The 
results were astonishing!” 

You can compare different mixtures 
or samples of gravel dust depending 
on what’s available in your area. Use a 
control without rock dust to compare 
as well. You can also begin with small 
plots in the garden. You can see the 
results of the gravel dust you've cho- 
sen and then add it in larger quanti- 
ties to your garden. Work the gravel 
dust into the topsoil, if possible. 

Separate Layer Test: Purchasing 
a product based on its stated screen 
mesh alone still leaves room for error. 
A purchase of 90%, or even 100%, of 
minus #200 mesh screenings could 
contain only sand and silt, and no 
true dust. This test will tell you 
approximately how much of’ your 
“dust” is really dust and will be sus- 
pended in water. 

Fill a clear glass half full with your 
sample and cover it with about two 
inches of water. Shake it up vigorous- 
ly, then allow it to settle overnight. 
The dust, silt and sand will settle into 
three distinct layers with the dust at 
the top. 

If the container is allowed to stand 
until the water has dried out, the dust 
[topmost] layer will shrink to about 
1/3 the original measurement and give 


a more accurate percentage of the 
dust. Your first observation, however, 
will tell you if you are buying mostly 
sand. The coarser the grind, the less 
effective it will be in the soil, and the 
more you will need to use per acre. 

Moisture Test: If the material is 
bought by the yard, there is a probable 
increase in bulk when wet. The buyer 
needs to test so one can know the 
actual weight of dust one is applying 
to the land. Take a sample, weigh it, 
then dry it thoroughly in the oven 
[and re-weigh it]. This will tell you 
how much of the weight you are buy- 
ing is moisture. 


Chemical analysis 

In some, but not all, situations, 
having a formal chemical analysis may 
not be necessary. A pot test and 
small-scale trials with fast-growing 
plants will give you more accurate 
information and with less expense. In 
cases where you have doubt about its 
source, you may wish to have a gravel 
dust analyzed to ensure that it is free 
of radioactive elements and toxic 
industrial by-products. In most cases 
your source will have already had to 
undergo such testing in order to get a 
license to operate. This is worth some 
homework. If you are not able to 
obtain documentation to your satis- 
faction, it might be wise to go ahead 
and obtain your own independent lab 
tests. Good testing labs are listed in 
Sources and Resources. 


More tips from Hamaker 
“One other thing might be useful. 
I put about 2 inches of sand on our 
garden before plowing. It will last a 
long time and give some yield after the 
dust is used up. I am sure it has been 
contributing to what we _ grow. 
Unscreened sand (preferably fine 
sand) from a local gravel pit is much 
more economical than shipping dust 
which is mostly silt and fine sand. 
Sometimes the gravel pits have 
mesh screens and can measure the 
exact fineness of the gravel. Though it 
may be hard to find the ideal fineness 
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— 90% passing through a minus 
#200 mesh screen — it may be practi- 


cal to use even if only 20% or so pass- 


es through a minus #-200 mesh 
screen and at least 50% passes 
through a minus #100 mesh screen. 
You will have the finer material imme- 
diately available to the soil and the 
rest will break down over time. If most 
of it passes through a minus #200- 
mesh screen, it will have a fine consis- 
tency like flour or cement. The gravel 
pit may have machinery to crush the 
rock finer and may crush it for you.” 

Soil erosion is an effect: of the 
shortage of minerals available to sup- 
port the soil organisms. As Hamaker 
says, “That shortage can be made up 
on any piece of land in the time it 
takes to work ground gravel dust into 
the topsoil. When that is done, the 
soil microorganisms begin to multiply 
and it is they who prevent soil erosion 
by granulating the soil and holding it 
against both wind and rain.” 

For a more thorough understanding 
of SR, read The Survival of Civilization 
and order the Research Packets found 
in the Sources and Resources section of 
this magazine. 
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Gaea Watch: Climate 
change and weather and 
other earth processes and 
policies affecting Earth’s 
atmosphere; role of miner- 
als in soil, forests, and 
oceans to remove carbon 
dioxide and nourish all bio- 
mass; general news; views 
and perspective, politics, 
cultural and spiritual per- 
spectives; philosophies and 
strategies on global/local 
scales. 


Evidence from animal extinctions, 
fossil remains and deep core 
drillings of polar glacial ice all 
indicate that the last Ice Age began 
within a climate change transition 
of 20-50 years. Where are we now? 





Rock Grinding Snails 


Snails make a living eating rocks in the desert 


t has long been known that 
microorganisms and earthworms 
are primary transformers. of rock 
powder into living protoplasm, 
but in Natural History (8/94) we learn 
that in some ecosystems there are liv- 
ing rock-grinder 
snails which con- 
sider the rocky 
crust itself a “deli- 
cacy”! Consider 
these excerpts from 
“Desert — Snails’ 
Daily Grind.” 
“Apart from a 
sprinkling of shrubs, 
the steep, treeless 
slopes of Israel’s Negev Desert high- 
lands seem devoid of life. But just 
beneath the surfaces of the limestone 
outcrops, rocks, and small stones that 


Annually, the snails graze from 
4-7% of the total rock surface 
area to a depth of one 
millimeter or so, turning 
about 800 lb of rock into soil 
per acre of desert... 


cover much of these hillsides, there is 
abundant life. Countless communities 
of lichens — symbiotic associations of 
algae and fungi — thrive in the spaces 


between the rock particles. ... We 
soon noticed that when the snails 
traveled across 


the rock surface, 
they = stopped 
every so often, 
shifted to a more 
upright position, 
and began to 
sway back and 
forth. After twen- 
ty minutes or so, 
they moved on, 
leaving behind a new white scar in the 
rock about ten millimeters long, one 
millimeter wide, and one-half millime- 
ter deep. ... We later found that > 
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the snails were actually consuming 
the rock — as well as the lichens with- 
in —but were digesting only 5% of 
what they had eaten. Most was excret- 
ed in small coils of powdered rock and 
undigested lichens. 

“Almost every overturned rock 
exposed one or two snails—about 
twenty per square meter. That so 
many snails were able to make a living 
eating rocks in the desert is somewhat 
surprising, since snails are usually 
found in moister, cooler climates eat- 
ing leaves or detritus.... By removing 
the top layers of rock, the snails 
expose fresh rock—and also minerals 
that the lichens need. The grooves 
made by the feeding snails collect dew 
and nitrogen-containing dust, both 
critical resources for lichen growth... 

“The impact of the snails, however, 
goes well beyond the Lilliputian world 


of the lichens. These tiny mollusks are 
responsible for most of the new soil— 
in the form of their little fecal coils of 
powdered rock—that forms in the 
Negev each year. Annually, the snails 
graze from 4-7% of the total rock sur- 
face area to a depth of one millimeter 
or so, turning about 800 lb of rock 
into soil per acre of desert. ... Foraging 
snails seek out lichens with the high- 
est nitrogen content, but do not use 
all the nitrogen they consume. About 
5% of the dry weight of snail feces 
deposited under the rocks is nitro- 
gen.... Rain, dust, and the nitrogen- 
fixing activities of blue-green algal 
crusts on the soil surface also con- 
tribute nitrogen to the desert soil... ... 
Patches of earth between the rocks 
support a rich variety of annual plants 
and woody shrubs. There, the plant 
roots have access to both the pellets of 


snail fertilizer and to water that has 
deeply infiltrated the soil. The growth 
of plants appears to benefit from the 
snail fertilizer. ...” 

“Interestingly, both the alpine and 
Negev species are distributed along 
the ancient limestone deposits that 
predate the formation of the 
Mediterranean Sea. These deposits 
run south from the Alps in southern 
Germany, through Italy, and down 
into the Mediterranean regions of the 
Middle East. Rock eating snails may 
thus have evolved a long time ago and 
have been eroding and fertilizing both 
the deserts and mountains for millen- 
niums, even though a sea now sepa- 
rates the regions. ... Without the activ- 
ities of the snails and other ecosystem 
engineers, the earth would be a much 
less diverse, fertile, productive, and 
interesting place.” —Don Weaver 
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The Vast World of 
Microorganisms 


e continue to learn of 
the wonderful chain of 
laws binding all life 
together on the Earth, 
and of our still substantial degree of 
ignorance in relation to the millions of 
interdependent species demonstrating 
these laws in such creative diversity 
and beauty, This has been especially 
true in relation to the world’s natural 
microflora and microfauna of soils 
and waters and virtually everywhere. 
A New Scientist cover story article, 
‘Life Unlimited’, (2/10/96) gives a 
sense of our current state of knowl- 
edge, or lack thereof, in this largely 
“invisible” world of Biosphere-binding 
microorganisms. Excerpts: 
“...Now microbiologists have the 
tools to probe the entire microbial 
world for the first time. Everywhere 


they look they are finding a vastly 
richer cast of microbial characters 
than they ever imagined. “You could 
go out in your back yard and if you 
really put your mind to it, you could 
find a thousand new species in not 
much time,’ says John Holt, a micro- 
biologist at Michigan State University 
in East Lansing. The diversity of these 
microorganisms dwarfs that of the 
macroscopic world. Indeed, microor- 
ganisms dominate the tree of life with 
more than a dozen groups as different 
from one another as humans are from 
pine trees. ... And most bacteria — 
like delicate hothouse flowers — will 
not grow unless the physical and 
chemical environment is just right... 
But after a century of hard labour bac- 
teriologists have described only about 
5,000 species. 
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For decades, they have wondered: 
are there more out there that we're . 
missing? Molecular biology now pro- 
vides a way to answer this question by 
bypassing cultures and plucking bacte- 
rial DNA straight from nature. ...” This 
technology opens the microbial world 


“...Now microbiologists have 
the tools to probe the entire 
microbial world for. the first 
time. Everywhere they look 

they are finding a vastly richer 
cast of microbial characters 
than they ever imagined.” 


to us for the very first time, ‘says 
Norman Pace of Indiana University in 
Bloomington ... researchers can do lit- 
tle more than guess at the number of 
bacterial species. 

I would be surprised if there were 
fewer than hundreds of thousands, 
and it could be in the millions,’ says 





Fuhrman. ...Pace puts the number in 
the millions or tens of millions. ... A 
few years ago, a Norwegian researcher, 
Vidgis Torsvik, extracted bacterial 
DNA from a gram of soil, perhaps the 
most diverse of all bacterial ecosys- 
tems...._ Torsvik calculated that the 
sample contained in the order of 
10,000 bacterial types — twice as 
many as all the species described since 
bacteriology began.’” Note they are 
not including fungi and other kinds of 
microorganisms in that count. 

This study reminds me of some 
John Hamaker comments worth con- 
sidering in relation to it: 

“Understanding how the factors in 
the soil work together makes it possi- 
ble to tailor farming practices to the 
feeding requirements of the microor- 
ganisms. 
requirements for high yields are sim- 
ply to load the soil with as much plant 
residue and available elements as the 
increased rate of production (hence 
income) will support. The upper limit 
of soil fertility (crop yields) is not yet 
known.” (TSOC, p. 28) 

“The feeding of microorganisms 
both inside the body and in the soil 
must be carefully attended to. Good 
health starts with high availability of 
all the minerals in the top strata of the 
earth’s crust. The price of that avail- 
ability is less than half the annual cost 
of agricultural chemicals.” (ISOC, p. 
36) —Don Weaver 


- pe day agriculture commer- 
tt aializes a microscopic bit of 
knowledge and imposes it on the 
__ vastly complicated life system as cre- 
_ ated. To understand the exact 
__ requirements of the soil, one must 
__ first understand the protoplasm of all 
the soil microorganisms. That may 
be possible with a thousand years of 
research. Meanwhile, the way nature 
works and the technique for acceler- 
ating her processes are available to 
vastly increase our supplies of natur- 
__al organic materials. 
John Hamaker 
The Survival of Civilization 


However, the elemental * 


‘Earth Regeneration Society “copes” 


The Eorch Regeneration Society (ERS) has formed COPES with the idea that 
“the time is here for an explosion of positive technology using the most creative 
new science and health potential and eliminating the obstructions to their use”. 


The program calls for climate stabilization, ozone and upper layer protection, 


pollution 1 clean-up, the use of alternative Non-toxic products, employment tO. 





carry out these tasks and full social support in order for the program to survive 


for the next 15 years. 


The US. EPA asked what the most significant technological gaps in environ- 
mental frontiers were in “Inventing the Future: Adentifying Gaps in Current 






- Environmental ‘Technologies 





improve the health of peo} 





The ERS responded: soil remineralization to 
2 well as crops, replacing chemical pesticides and 


fertilizers with non-toxic forms, Tri-X- i 4, an excellent, non-toxic cleaner that can 


also be used i in soil to stimulate roots, faster growing trees for reforestation, bet- 


ter watershed areas, animal fodder, solar-electric power, the PYRON. corpora- | 
tion, a promising design for a small plant years fearon and the Yull 2 Brown 





methods or treating radioactive waste. 











The goals of COPES were fekided in in the: ‘Em ene Climate Stabilization 
and Earth Regeneration Act” of 1992. It was the first climate stabilization bill of 
_ its kind in any government. Although presented to nine committees, it gained no 


support. No one will escape the ultimate effects of climate destabilization. 


For in formation contact 








e Earth Regeneration Society, |442A Walnut St. 


#87, Beriaiey CA 94709, O10, 525-4877 or Fax 10) 559-8410. 


Beaches Fie 


Are we headed for a new ice age? 


From Beyond the Warming: The 
Hazards of Climate Prediction in the Age of 
Chaos by Antony Milne (Prism Press 
1996): 

“...very little attempt is made to exam- 
ine what is happening in the remaining 
seasons in order that global trends can be 
properly put into context. Extreme tem- 
peratures for short periods mean little. 

The onset of an Ice Age is determined 
more by a series of milder but more 
snowy winters, with average or cool sum- 
mers, so that the ice stays on the ground 
longer throughout the season, and the 
northern ice sheets gradually creep 


southwards as the years pass. Cool spring 
temperatures are the deciding feature in 
this scenario, and any later summer heat 
must be prolonged and continuous, year 
after year, to melt the ice in its tracks. 
One of the significant features of post- 
war years has been the. evidence of long 
drawn-out cool springs in the northern 
hemisphere in the last 25 years, with later 
hot spells being erratic or short-lived. 
Furthermore ... winters in both hemi- 
spheres were becoming dramatically 
unpredictable in ways associated with the 
past onset of Ice Ages. Mild winters are 
interspersed with extremely frigid ones. 
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Severe British winters have increased in 
frequency in the past 18 years compared 
with only five between 1940 and 1978... 
North Pole atmospheric records show no 
signs of a warming even after 40 years of 
study. “ (p. 13) 

“Furthermore, over much of the north- 
ern hemisphere, and centres of popula- 
tion such as Australia in the south, rain 
cloud cover has increased substantially. 
In the US it increased by nearly 50% in 
pre-war years, about 60% since the mid 
1950s. Similar data have been published 
in Geophysical Research Letters for cloud 
cover in China and regions of Europe. 


...[volcanoes] seem seriously to affect 
higher latitudes as well, and it is said 
that pollution over the Arctic is acting 
like a giant sunshade, cancelling out the 
expected warming in the region, accord- 
ing to data from 22 monitoring sites. 
Over the past 40 years Arctic sunlight 
has decreased by 15%. 

The cooling could be yet further exac- 
erbated when particulate matter becomes 
good condensation nuclei and helps cre- 
ate water droplets that make up clouds. 
The more aerosols the smaller and 
brighter the droplets, and the more reflec- 
tive they are the more they perpetuate a 
cooling.... 

Whereas the evidence for a warming 
is an abstract and uncertain one, the evi- 
dence for a cooling is much more tangi- 
ble. Most people in industrialized soci- 
eties can see with their own eyes the pol- 
lution haze that seems to hang in the near 
horizon virtually all the year round.” (p. 
45-47) 

“The notion that a slight lessening of 
cold temperatures, over the glacial 
regions, might actually bring on another 
Ice Age was given a further boost by sev- 
eral mainstream scientists in 1992 when 
they found geological evidence that just 
before the last Ice Age global tempera- 
tures started to nudge up. This idea came 
from Gifford Miller, a prominent ice-age 
researcher at the Universi-ty of Colorado. 
Anne de Vernal of the University of 
Quebec at Montreal came to the same 
conclusion. So did Eugene Domack, 
whom we mentioned earlier, and a 


Japanese colleague from the Geological 
Survey of Japan. 

Using cores drilled by the Ocean Dril- 
ling Programme they found that the ice 





“Some scientists are suggesting that 
perhaps similar climatic reversals— from 


warm to cold—are happening now. 


Broecker’s theory, originally formulated in 


sheets expanded sig- 1989. ...a flip in 
nificantly between § « ; circulation could 
3,000 and 7,000 years The notion that a slight atest of Ea a Wi 
ago, when Earth was cold i aA over ee glacial acanae SRO. 
supposed to be recov- regions, might actually bring on ward circulation, 
ering from its last Ice another Ice Age was given a further and _ this could 
Age. Anne de Vernal boost by several mainstream scientists bias the a2 
found that ice in the; ; warming in the 
in 1992 when they found geological 8 
northern hemisphere os begs = south, or elimi- 


began to spread south 
when the climate was 
at its mildest some 
120,000 years ago, 
some thousands of years before the onset 
of the last Ice Age... Gifford Miller goes on 
to say: ‘Everything we learn about past Ice 
Ages teaches us that the climate is more 
sensitive than first thought’.” (p. 89) 


evidence that just before the last Ice 
Age global temperatures started to 
nudge up.” 


nate or reverse 
the warming in 
the north. What 
is worrying is 
that this seems to be happening the next 
Ice Age may arrive sooner than we expect. 
Several different groups of scientists seem 
to be saying this.” (p. 93) —DW 


Mars Rock, Bacteria and Biospheres 


green rock [#80013] from the red planet frozen in an Antarctic 

ice age was found. Scientific analysis of this meteor from Mars has 

triggered re-evaluation of life —- not only on Mars — but Earth, too. 

The rock was found to contain fossil traces attributable to bacte- 
ria. The rock had been in space 200 million years since an asteroid colli- 
sion knocked it off the red planet. However, this rock likely came from one 
to four miles deep in the planet, not it’s surface. 

So the question arose: what about one to four miles deep in the Earth? 
Is there life down there, too? Core samples from rocks drilled deep in the 
Earth confirms there’s an abundance of bacteria down there. In fact, so 
many bacteria are living in deep Earth rocks that there is more biomass in 
the Earth than on it. More protoplasm mass in subterranean rock than on 
all Earth’s surface bacteria, fungi, insects, plants, and animals. More ques- 
tions: how do bacteria get so deep in bedrock? What do they do there? 
What do they feed on? How to they get energy for metabolism? 

For those of us who advocate restoring worn out soils and dying 
forests with powdered rock, this news is no surprise. Bacteria are the 
bottom line of biology: they eat rocks and digest minerals into proto- 
plasm, which then becomes food for plants and other more complex 
evolved organisms. Indeed, lichen clinging to exposed, bare bedrock are 
a symbiosis of a bacteria with an algae [plant]. Just so, feeding rock dust 
to soil nurtures a bacterial population explosion, which then enables 
soil to support more life. So, of course, the life in deep Earth are bacte- 
ria beginning the process of transforming geology into biology. How do 


they get there? Talk to the stars. 
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—David Yarrow 








Dusty Glacial Periods 


Paleoclimatologist Lonnie G. 
Thompson and co-workers have dis- 
covered further evidence showing the 
very “dusty” conditions of the glacial 
periods, this time by studying the ice 
cores taken from the Peruvian moun- 
tain glacier “Huascaran’. “In core 
samples dating from the final grip of 
the Northern Hemisphere’s ice sheets, 
Thompson and his co-workers discov- 
ered a bevy of dust particles that had 
settled on this peak. They reported 
last summer in Science that atmos- 
pheric dustiness was about 200 times 
higher during the last. Ice Age than 
during modern times.” (More accu- 
rately described as the last glacial peri- 


od and the current interglacial!) | 


oe American, March °96) | 
—Don Weaver 


Cooling From Warming 


“Oddly enough, the climates : 


Europe and the east coast of North 
America could actually grow cooler in 


response to global warming, according 


to a new study. Right now, these areas 
are warmer than other places at simi- 
lar latitudes because currents in the 
Atlantic Ocean shuttle warm tropical 
water north. This conveyor belt for 
heat, though, may be more suscepti- 


ble to breakdowns than previously — 


thought. The study shows that extra 
rain and snowfall in the north could 
shut it down entirely. Climate models 
predict that such precipitation will be 
one consequence of global warming 
from extra catbon dioxide in the 
atmosphere.” (Earth, April ‘96 ) 

—DW 


New Evidence That 
Tropical Warming 
Leads to Atmospheric 
Moisture Increase 

“New evidence linking the recent 
warming of the Pacific Ocean’s surface 
waters with records of melting glaciers 
high in the Andes shows that temper- 


Does Cooling | Increase 


atures in the tropics are higher now 
than they have been for thousands of 
years, scientists say... Climate re- 
searchers at the 


their new study today in the scientific 


journal Nature. According t to Henry EF - 
plankton caused by rock and soil dust 
as well as volcanic ash were due not to 


Diaz of the federal agency's Climate 


Diagnostics Center and Nicholas. E 
Graham of Scripps, average sea Sur- 
face temperatures in the tropical — 
Pacific have risen by a full degree dur- 
ing the past century... The two scien- 

_tists agreed that the rise in ocean tem- 
peratures has caused major increases 


in moisture within the tropical atmos- 
phere... oe >) E Chronicle, y 12/96) 


Ozone Destruction? | 


‘North Hole’ — “Each spring for 
the past ten years, an ozone hole has _ 
_ Antarctic. 
Researchers have cua: out that in 
the cold stratosphere above the South. 


appeared over the 


Pole, man-made chemicals known as 


chlorofluorocarbons (CFCs) can be | 
transformed into | -ozone-destroying 
chlorine atoms. Yet over the North 


Pole, the ozone escaped relatively 
unharmed—until January 1995. 
Although the loss was not as severe as 


the Antarctic hole, some regions 
above Siberia saw ozone levels dip by 


25%—and for a few days by as much 
as 40%. Atmospheric scientists 
believe the decrease was triggered by 
an unusually [record] cold winter A 
key step in ozone destruction—the 
production of chlorine molecules 


-(Cl,) from CFC derivatives—takes 


place on the surface of ice particles in 
stratospheric cloud .” —DW 


Fertilizing Oceans with Iron 
A batch of new articles appeared in 
‘95 and ‘96 in Nature, Smithsonian, 


government's 
National Oceanic and Atmospheric 
Administration in Boulder, CO. and © 
the Scripps Institute of Oceanography — 
in La Jolla are publishing the results of 


. (10/10/96), : 
_ pounds of iron sulphate over about 30 
‘square miles of ocean over the course 
of a week. Obviously with the iron 
was another biologically useful ele- 
_ ment, sulphur, and perhaps trace 
amounts of others. 


—Dw 


Science News and many newspapers 


on the latest experiments with partial 


fertilization of the ocean to nourish 
phytoplankton growth and perhaps 


demonstrate a way to increase oceanic 
capacity to absorb the excess atmos- 


-pheric CO). 


The experiments continue explor- 
ing oceanographer John Martin’s idea 
that the abundant blooms of phyto- 


the total synergistic interactions of all 


available nutrients with all available 


organisms, but due to one important 
nutrient, iron, carried in the dust. 
The latest experiments, detailed in 
four tesearch reports in Nature 
spread about 1,000 


_ Some of the results of ‘TronEx I’ — 
“Specific growth rate (cell division 
rate) of the phytoplankton doubled, 
phytoplankton abundance increased 
by more than 20 times (approaching 
levels observed in coastal phytoplank- 


_ton blooms), and nitrate concentra- 
tion declined by half. Indicators of 


phytoplankton photosynthetic capaci- 


_ty (photochemical energy conversion 


efficiency, light absorption capability) 
showed immediate and sustained 


increases. 


As the bloom developed, the partial 
pressure of CO, in the centre of the 
patch decreased rapidly, reducing the 
ocean-to-atmosphere CO) flux by 
60%.” (Phytoplankton bloom on iron 
rations’, p. 475) Estimates range from 
6 to 21% possible reduction of annu- 
al CO; buildup from “iron fertiliza- 
tion”. 

Kenneth Coale, a lead researcher in 
the experiments, has noted a differ- 
ence between now and the nutrient- 
rich glacial periods: “In the last Ice 
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Age, increased dustiness would have 
resulted in a continuous stream of 
iron being deposited in the ocean. 
Perhaps we would need to add more 
than one load to mimic the conditions 
then. Rather than settling the issue, 


our experiment raised more ques- 


tions.” (New Scientist, 12/3/94) — 
One good question is: to truly mimic 
Nature's fertilization process on sea or 


land, isn’t it necessary to use the same 


raw materials? To return present CO, 


levels to normal interglacial levels (about — 
280 ppm), we need to support life to the 


extent of withdrawing about 80 ppm 
from the current ca. 360+ level. With 
remineralization of soils and inland 
waterways leading to the oceans, plus 


remineralization of old and planting of _ 
new forests and tree plantations, if may | 


still be possible. 
These final two article excerpts hoe 
us again how Nature has previously done 


it with generous glacial and volcanic — 


nutrient support systems: 


_ carbon 
dropped during the glacial period, 
_ weakening Earth’s natural greenhouse 


‘Ocean life in the Ice Age: 


Time to Party’ 

“Given a choice between an Ice 
Age climate and today’s balmy condi- 
tions, most residents of North 
America and Europe would opt for the 
warmer weather. But a fish or a whale 
might pick differently. Emerging evi- 
dence suggests that oceanic life 
enjoyed an extended bash during the 
last Ice Age, complete with plenty of 
nutritious refreshments and unbridled 


| Procteation, at least on a microscopic 
level. 
tions during the Ice Age could help 


Higher nutrient concentra- 


explain a persistent puzzle about the 
glacial world, according to Ganeshram 
and his coworkers. From studies of ice 
layers in Antarctica and Greenland, 
researchers know that atmospheric 
dioxide concentrations 


effect. If a surfeit of nutrients fertilized 


marine plankton during the Ice Age, 
_ the plants would have sopped up car- 


bon dioxide as they grew, thereby 


_ reducing atmospheric concentrations 


of this gas.” cients t News, 9/2/95) 


CALENDAR 


Beltsville Symposium XXII 
The Agricultural Research Service 
and U.S. Department of Agriculture 
will be holding a symposium regard- 
ing the benefits of co-utilization of 
agricultural, municipal and industrial 
by-products and the safe and benefi- 
cial recycling of biosolids, composts, 
manures and inorganic by-products. 
Internationally renowned experts will 
discuss recent research, technical 
advances and the next generation of 
challenges for co-utilization of by- 
products. RE, Inc. will present a 
poster session on its current research. 
For more information, contact: 
Virginia Hupfer, Symposium Sec- 
retary, Bldg 003, Rm 220, BARC-West, 
10300 Baltimore Ave, Baltimore, MD 
20705-2350. Phone: 301-504-6108. 
Fax: 301-504-6357, email: barc97 
@asrr.arsusda.gov; http:// www.barc. 
usda.gov/symp97/ symp97.html 


_ Increased biological 


productivity and export | 
production in the glacial 
Southern Ocean 

“Martin postulated that the biolog- 
ically available iron associated with 
the 15 to 50-fold increase in deposi- 


tion of dust, as recorded in glacial-age 


sections of Antarctic ice cores, could 
have relieved the iron deficiency that 
at present limits biological productivi- 
ty and biomass. Martin further postu- 
lated that this relief from iron limita- 
tion enabled phytoplankton to con- 
sume nearly all of the nutrients that 
upwelled into Southern Ocean surface 
waters. ... Complete consumption of 
nutrients in Antarctic surface waters, 
coupled with the export of biogenic 
detritus to the deep sea, would have 
effected the partitioning from the 
atmosphere to the deep ocean (as dis- 
solved inorganic carbon) an amount 
of carbon more than sufficient to have 
caused the lower (by approximately 
80 ppm) atmospheric CO2 concentra- _ 


tions that existed during glacial peri- _ | 


ods.” (Nature, 12/14/95) (Drops as 


low as about 200 ppm.) Dw oe 


A Letter from Scotland 


The Thomsons found new Scottish 
European Earth Regeneration Centre 


ear Friends, 
We bring news from 
Scotland’s Earth Regen- 
eration Centre. There have been great 
successes and great changes for us, 
including the move to a much bigger 
site for our Scottish European Earth 
Regeneration Centre. 

We have attracted all kinds of inter- 
est in Soil Remineralisation (SR) and 
its role in Earth Regeneration in the 
last two years. Consequently, a part- 
nership of Perth & Kinross District 
Council, Scottish Natural Heritage, 
Scottish Enterprise Tayside, and 
Scottish Environment Protection 
Agency, funded an SR Research 
Project, carried out by the Scottish 
Agricultural College, to investigate the 
viability of the use of municipal com- 
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posts and rock dusts for agriculture. 
Soil samples from our remineralised 
demonstration garden, from the 
neighbouring untreated garden, and 
from the adjacent untreated field were 
analysed, revealing exciting contrasts 
which vindicate some of the claims 
made by the SR movement. 

Scottish Agricultural College’s Dr 
Robin A K Szmidt, Horticultural 
Services Manager, recently wrote “As a 
concept it is technically difficult to 
prove or disprove the claimed bene- 
fits. There is a problem in that the 
technique is widely considered to be 
on the fringes of science and until 
recently much information has been 
unsound. Our current work is begin- 
ning to alter this perspective. Our 
independent trials have all been exe- 





cuted on a sound statistical basis. We 
have clearly shown that SR techniques 
can improve quality of composts and 
soils. We now have a wealth of data to 
support this contention and reports 
are currently being prepared. I believe 
that it is now appropriate to expand 
the communication of results 
through initiatives such as yours. I 
hope that you are successful in your 
search for grant assistance.” 

Before leaving Auchterhouse we 
held a Grand Finale Open Day on 
August 28th 1996, attended by 
Professor David Bellamy, his film crew, 
Granada TV filming for SKY TV, local 
government bodies and departments, 
scientists, environmental businesses, 
quarrying companies, farmers, gar- 
deners, environmentalists.....and good 
weather! 

The SKY TV article which went out 
on air featured David Bellamy talking 
about the role of SR in agriculture and 
describing our garden as “one of the 


most famous permaculture gardens in | 


the Northern Hemisphere”. A local 
government recycling officer, Grace 
McDonald, from Perth & Kinross 
District Council commented on our 
achievements as “A great example of 
human endeavour to break through 
the traditional moulds of gardening 
and agriculture. It’s a great use of 
resources, and an example for all to 
see and follow.” 

Our new landlord and lady have 
given us the opportunity to rent a 2- 
acre hill field for demonstration and 
research of remineralised Permacul- 
ture and terracing, and a 7-acre flat 
field for demonstration and research 
of SR. They are as excited as we are 
about the potential here for a centre of 
local and international interest in the 
concept of revolutionising agriculture 
with ecological chemical-free tech- 
niques which in turn help in the 
process of carbon sequestration 
through the increased activity of 
micro-organisms in  remineralised 
soils. 

We are now setting up as an envi- 
ronmental trust and are looking for- 
ward to a really successful project and 


collaboration with various branches of 
science investigating the numerous 
claims made concerning the benefits 
of SR and remineralised composts. 

Dr Iain Allison, Department’ of 
Geology and Applied Geology at the 
University of Glasgow, has written 
“We are particularly excited by the 
Thomson’s new venture. It gives a 
unique opportunity to track changes 
to soil chemistry from its original fal- 
low state to a rich, fertile and produc- 
tive soil like they have recently left at 
Scotston. We have already sampled 
the soil at the SEER Centre to provide 
the baseline conditions and these 
results will form part of an honours 
dissertation to be submitted in May. 
Having initially visited their garden at 
Scotston in 1995, I was very 
impressed with what was possible 
given their intensive use of rock dust. 
Samples from that garden and adja- 
cent unimproved ground also form 
part of our current research project. 
We look forward to a fruitful collabo- 
ration with the Thomsons in the years 
to come”. 

Wolverhampton University has a 
Final Year Honours student investigat- 
ing the benefits of rock dust on soil, 
plant growth and mineral composi- 
tion. They are very excited by the 
results so far. Dr Alan Burns com- 
ments, “The effects of the dust on the 
enhancement of photosynthetic 
processes, and more especially upon 
the greening up process via specific 
mineral supply, also requires further 
careful investigation and it is antici- 
pated that at least one future Honours 
project student will be directed to this 
and other aspects later. this year. 
Parallel studies undertaken by one of 
our colleague’s (Dr Kenward) _ stu- 
dents in the microbiology section, 
reveal an increase in the microbial 
flora (“bug count”) particularly where 
lime is supplied in addition to the 
dust. This strongly indicates that 
increased availability of nutrients 
results, in part, from more intensive 
microbial activity in the media and 
that unique “bug” chemistry is bring- 
ing about release of nutrients which 


then become available to both plant 
and microorganism. One final note- 
worthy point was the observed rise in 
specific nitrogen fixing bacteria.” 

Mr John Ferguson, Recycling spe- 
cialist, and Waste Strategy Advisor at 
Scottish Environment Protection 
Agency has been a zestful champion 
of SR in Scotland. He has encouraged 
scientific and bureaucratic interest in, 
and recognition of SR. He has given 
much of his time and effort to the pro- 
motion of the SEER Centre and is also 
our chairman. He is a gem amongst 
many gems who have put their brave 
hearts out on a limb to further our 
pioneering work. The wisdom and 
committment of John Hamaker is cer- 
tainly beginning to be noticed in 
Scotland and around the world. The 
SEER Centre is being assisted in creat- 
ing the new Demonstration Centre 
with donated rock dust from Dundee 
District Council Quarry, Tayside 
Contracts; with donated compost 
from Dundee District Council 
Discovery Compost; and with deer 
and rabbit fencing costs for the 2 acre 
hill field from Scottish International 
Education Trust which is comprised of 
several eminent Scottish profession- 
als, including Sean Connery. We are 
presently making applications to other 
Trusts for haulage costs for the donat- 
ed materials. We would obviously wel- 
come donations to help us establish 
the SEER Centre and recreate Eden in 
this beautiful Scottish Glen. 

As we now do not have access to 
our Scotston health-giving,money-sav- 
ing, remineralised garden we have to 
buy everything we eat. We are unable 
to respond to all the enquiries we 
receive, or simply to respond to letters 
from dear friends. We hope this will 
be rectified in the near future and 
want you to know you are in our 
thoughts. Best wishes from us all, 


Vee aye, 


—Moira Thomson 
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IN MEMORIAM 


Remembering 
Christopher Bird 
1928-1996 


Christopher Bird was co-author with 
Peter Tompkins of the international best- 
selling The Secret Life of Plants and 
Secrets of the Soil and author of The 
Divining Hand and The Persecution 
and Trial of Gaston Naessens. He con- 
tributed greatly to getting the remineral- 
ization message out through both his 
writing, speaking, and networking in the 
U.S., Europe, Russia and Australia. 

How I looked forward to those 
handwritten manuscripts sent by 
Chris from Europe and Austria, while 
assisting Chris and Peter Tompkins on 
their book Secrets of the Soil. And 
those’ typed letters full of xxxx’s, 
underlines for emphasis, and correct- 
ed with a black pen. When Chris 
wrote and spoke, often it was with 
exclamation points. 

Although we saw each other many 
times through the years in various 
places, a great deal of our friendship 
moved through correspondence and 
the telephone. I was always delighted 
to hear Chris’s gruff voice bellowing 
at the other end. Later Chris faxed 
handwritten notes, while recovering 
from his throat operation. 

He was always stimulated by so 
many subjects, especially if there was 
a potential to heal people and the 
Earth, to make it a better place, from 
the most practical to the most eso- 
teric. 

Every letter was always full of razor 
sharp questions and comments— 
towards the receiver of the letter he 
expressed modesty and generosity 
and often his words leapt off the 
page... so enthusiastic, so curious, so 
candid about everything. 


SS 





Christopher Bird 


Certainly Christopher’s greatest 
frustration was this— the answers and 
solutions are out there— from hydro- 
gen energy to remineralization to can- 
cer cures, but are we putting all this 
knowledge to use? No! The world 
seems to go on ignoring the most sig- 
nificant discoveries. 

At the same time there was a deter- 
mined optimist there, pushing 
knowledge to the forefront— holding a 
magnifying glass over it— casting it up 
to the light. 

He was always pursuing the hidden 
truths, the fantastic story. Fantastic 
stories which he noted would make a 
great novel, except that they were 
true! 

Where was “the Spirit”, he once 
wrote, to shine its light on those bril- 
liant people with the truly great dis- 
coveries, the answers to our prob- 
lems? 

Where was the spirit, Chris? It 
moved through you- you were the 
spirit making sure the world knew 
about Yull Brown, John Hamaker, 
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Gaston Naessens.... 

You were positive, courageous, 
determined with your bearish mien 
and expansive spirit. Your spirit soars, 
of that I am sure. 

—Joanna Campe 


William S. Peavy 
1923-1996 


Dr. Peavy was considered a pioneer 
in advocating organically grown food. 
He was a teacher, scientist, researcher 
and author. 

Peavy and his family moved to 
Albuquerque in 1988 after he retired 
as a professor from Texas A&M’s El 
Paso extension service. 

Peavy helped to spearhead the sci- 
entific study of the important rela- 
tionship between fertile soil, food and 
health for more than 40 years. His son 
Warren Peary acknowledged him as 
one of the first and few people in the 
world with Ph.D. level credentials to 
advocate organic methods of food 
production and soil mineralization 
before it was popular. 

Three years ago, Peavy and his son 





William S. Peavy 





co-authored a book for gardeners, 
Super Nutrition Gardening: How To 
Grow Your Own Power-Charged Foods. 
He was also President of the American 
Institute for Abundant Living. 

Dr. Peavy contributed articles to 
Remineralize the Earth and had 
written in August that he was working 
on a book that would stress reminer- 
alizing and balancing the soil using 
rock dust along with biological agri- 
culture. The acknowledgments would 
include Hensel, Howard, Rodale, 
Albrecht, Bear, Hamaker and Remin- 
eralize the Earth. 

He wrote that the book would be 
holistic and scientifically-based, prov- 
ing the close linkage of human health 
to the food we eat and the food we eat 
to mineralized soil. 

He planned to develop a profile of a 
soil building program that will make 
remineralization work and assist ven- 
dors of rock dust including specific 
information to be researched by him 
on particle size and what mesh size is 
needed. The specifications developed 
could be a model for the rock dust 
companies, based on soil and plant 
science research. 

We at Remineralize the Earth 
extend our sympathy to Dr. Peavy’s 
family. He died in an automobile acci- 
dent on October 3, 1996. We wish to 
acknowledge his contribution towards 
remineralization and the regeneration 
of our soils. —Joanna Campe 


Robyn Van En 


Co-founder of Community 
Supported Agriculture, 
1948-1997 


I was sad to hear of the sudden 
death of Robyn Van En on January 8th 
of a severe asthma attack. She was the 
founder and co-founder of CSA of 
North America. She co-founded the 
first U.S. Community Supported 
Agriculture project in South 
Egremont, MA in 1985-and helped 
coin the term CSA. She was a speaker, 
organizer, educator and advocate for 
food and agriculture systems that are 





CLEMENS KALISCHER 


Robyn Van En at Indian Line Farm CSA. 


ecologically concerned, preserve farm- 
land and farming and provide access 
for all to high quality, fresh, local food. 

Kathy Lawrence writes’ in 
Biodynamics, Farming in the 21st 
Century, “Robyn saw CSA as a vehicle 
for the transition from chemical agri- 
cultural production to non-chemical 
farming, involving a growing number 
of farmers and communities in an 
endless variety of relationships. Her 
vision was community Supported 
Agriculture and Agriculture Supported 
Communities—broad networks of 
farmers and non-farmers working 
together, supporting each other and 
building strong community-based 
economies.” 


Though I had met her many times , 


over the years at the E.F Schumacher 
Lectures, I had the privilege of getting 
to know her better at the Schumacher 
Decentralist Conference last summer 
where we both took part in a panel on 
Re-Localizing Food Systems. We felt a 
little guilty missing workshops as we 
sat outside under the trees and shared 
our personal challenges in getting out 


our visions in the world without feel- 
ing overwhelmed at times and how to 
best continue our work and promised 
to support each other’s vision. 

As a trustee for Brookfield Farm 
CSA and the Biodynamic Land 
Conservation Trust and a CSA mem- 
ber I have experienced the fruits of her 
vision, and the joys of a CSA commu- 
nity. She recently wrote me a reminder 
of our project together: “You and I do 
need to find time to work-up this 
comparative study between the B-D, 
Liibke and rock dust for the CSAs this 
Fall/Winter so they can start next 
Spring.” We planned to get the assis- 
tance of some CSAs to do some sim- 
ple trials making a comparison of bio- 
dynamics and remineralization in rais- 
ing the mineral content of soils. Alas, 
we had not yet found the needed time 
together to plan the project. 

There is a fund in Robyn’s name to 
continue her great work and legacy. 
Tax-deductible contributions may be 
sent to: CSA of North America, Box 
57, Jug End Road, Gt. Barrington, MA 
01230. —Joanna Campe 
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: Jared Milarch leaning against a national chamption a 
while ash 4-500 years old. 
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Forests of 
Champions 
A Conversation with Tree Farmer 


David Milarch, who Sees 
New Hope in Old Giants. 


by David Yarrow 
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We can dream the future, 

we can talk about the future, 
we can visualize the future, 
but if we really want a future, 
we must act. 


HRISTMAS EVE, 1996 I interviewed 
David Milarch, founder of the Michigan 
Champion Tree Project. 
Tall, bearded, with stout limbs and a 
thick trunk, he looks like a latter day Paul 
Bunyan. Or a full size chestnut tree in 
flesh and blood. But his lumberjack physique is dwarfed 
by his immense ideas — and his ardent exposition of 
them. 

However, the Paul Bunyan figure interrogating me is no 
lumberjack yelling, “Timber!” His vision is to grow, not cut 
trees — to renew, not remove, forests. And the big man is 
talking about the biggest of the big trees: the Champions. 


’ 


GIAS ISAC SS LUNGS 


“How long do people live after a lung cancer diagnosis?” 
his gentle voice challenged. 

“Not long. A few months.” 

“Up to 26 weeks,” he supplied, then asked, “What are 
Earth’s lungs?” 

“Trees,” I replied. “A free-standing tree’s limbs and 
leaves even look like a lung’s bronchial tubes and air sacs.” 

“What removes greenhouse gases, counteracts global 
warming, restores oxygen, improves air and water quality, 
makes topsoil, reverses industrial impacts, and makes land 
habitable?” 

“Trees,” was my easy answer. 

“What one act can improve Earth for future generations? 

“Planting trees,” he continued without awaiting my 
reply. : 

“Seems simplistic,” 1 countered. 

“That’s why it’s so important,” he nodded, “and over- 
looked.” 

“So Earth has lung cancer?” I posed. 

“Effectively,” he said, shaking his head. “Gaia’s lungs — 
which allow the biosphere to breathe and turn sunshine 
into sugar — are withering away. Fast.” 

“Seems so,” I agreed. “I noticed this back in the ‘70’s. 
Our good green friends aren’t doing even as well today.” 
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“Yep,” he affirmed, nodding sagely. 
“Yet our partnership with trees and 
forests stretches back to Earth’s early 
evolution.” 
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“For 25 years I’ve gone to Oregon 
and Washington every summer, and 
there’s no more forests. They’re gone. 
Looks like an atomic war took place. 


Mountains are mostly devoid of any 


old growth, or even second cut timber. 
They replant with monoculture — 
mostly Doug fir — and didn’t check 
the genetics they replanted with. It’s 
opened up a whole host of ills that 
make less-than-quality timber.” 
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“Deforestation is a major cause of 
the disastrous floods that currently 
and chronically afflict that region,” I 
asserted. 

“Wherever I travel, I see the same 
epidemics, deaths, threats and dan- 
gers in forests. And it really bothers 
me — enough to do something about 
it.” His soft, tenor voice faded into 
sad shadows. 

It’s true. Chestnut and elm are 
nearly gone; hemlocks are turning 
orange. Deciduous trees show fall 
color in early August. Trees are more 
infested by pests, less resistant to dis- 
ease or tolerant of climate change, 
unlikely to live long. Globally, 
Amazon and African rainforests are 
being clear-cut. Earth’s land covered 
by forests shrinks, while deserts grow. 

Today trees face conditions more 
extreme and hostile than ever in his- 








tory. Climate has changed drastically 
in this century: winters are colder, 
summers hotter, storms more intense. 
Rapid global industrialization is dis- 
turbing more local habitats to create 
more pollution, stress and extremes. 
For testimony to our diseased ecosys- 
tems and vanishing forests, David sug- 
gests Forest Farming by J. Douglas and 
Robert Hart. 

In the next century, humans will 
need forests more than ever. Trees 
provide lumber for building, pulp for 
paper, remove CO2, supply oxygen, 
shade soil, cool water, circulate mois- 
ture, break winds, create topsoil, and 
so much more. Trees not only are 
affected by climate, they create and 
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regulate atmosphere, climate and 
weather — local and global. 

The Milarch’s are serious tree-peo- 
ple, rooted in Michigan’s northwest 
peninsula. Their Manistee County 
farm has been in the family five gener- 
ations. 


OLD 
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“The farm we own and grow trees 
on is about 330 acres. But I have fam- 
ily members with contiguous parcels 
of land two miles long and half a mile 
wide amid rolling hills of half forest, 
half farmland.” 

“My family is four generations of 
horticulturists. Not crop farmers. 
They’ve been nursery people. Farther 
back, they had to be subsistence farm- 
ers also to grow food, but even then 
their main cash crop was horticulture: 


THE 
GREEN 
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shrubs, flowers, trees. It’s a long 


line.” 
Everything they have — food, 
clothes, house, farm — traces from 


their work with trees. David’s father, 
Edward, started a shade-tree business 
40 years ago. Now David and sons, 
age 15 and 17, mun it. 

“I went to five different colleges on 
and off seven years or so,” David 
explained. “I don’t have a degree. I 
learned horticulture by working 35 
years.” 

“Michigan was nearly the last state 
settled.” David reflected. 

“Pioneers bypassed here to go west. 
Michigan was heavily forested with 
giant white pine. Farmers thought it . 
impossible to cut such trees and pull 
stumps — too tough to farm.” 

“Well, 100 years ago a lumber 
baron destroyed them all — every sin- 
gle virgin white pine. I’m talking pine 
on average four to six feet across. 
Most went to build Detroit and 
Chicago. Chicago burned down, so it 
was all for naught.” 

“Yes,” I affirmed. “I’ve seen pic- 
tures of America’s virgin forests — 
when every tree was a giant. They 
were. forests of champions. The 
woods were a cathedral of high, arch- 
ing branches — a real temple.” 

“We didn’t learn from our grandfa- 
thers’ mistakes,” said the tree man. “I 
mean, we still over-harvest what forest 
is left on third and fourth cut. We’ve 
over-ridden common sense or plan for 
the future.” 

“Well, we are a consumer society. 
And that’s what we’re doing: consum- 
ing the Earth,” I observed wryly. 


RESPONSE 
ABILITY — 
EARTH HEALING 


“Well I believe we've found a path 
away from eco-catastrophe to Earth 
regeneration,” David replied. 

“There are things we can do allevi- 
ate the problems,” he began hopeful- 
ly. “Do I think we will? No, not until 
we're backed into a corner — like we 
are with Pacific salmon, which don’t 





A passion for the champion trees is shared by three generations of the Milarch family. From left to right: 
David, Edward, and Jared. 


run in Northwest rivers anymore. Or 
New England cod — the world’s 
greatest fishery — down to less than 
1% what it was 100 years ago.” 

But David Milarch is no doom-and- 
gloom fatalist. His diagnosis of global 
sylvan sickness is no death sentence, 
only an opening phrase in a song of 
hope. This Earth healer has a vision 
and a plan. Turning amiable, he 
uttered, “We can dream the future, we 
can talk about the future, we can visu- 
alize the future, but if we really want a 
future, we must act.” 

“There are people in touch with the 
Earth who see the signs — and it’s 
obvious we're in big trouble in the 
forests. The best thing I see is a few 
with the intelligence and integrity to 
get a message to the next generation 
[that] there’s been dire mistakes 
made, and how we might act for a 
turn-around. It’s up to us to educate 
the next generation — that’s our best 
hope.” 


“So I say it’s in the hands of youth. 
We must hamess their energy and clari- 
ty through schools, 4H, Boy and Girl 
Scouts, to a habit of putting back what 
you take year by year The average 10- 
year-old can outplant most 40-year-olds 
ten to one, and not even feel it physical- 
ly.” 

“But more important is re-educa- 
tion to fresh hope. There’s lots of 
awareness of our dire ecological 
predicaments, but few effective ideas 
to improve on our fate. Youth need a 
positive vision with a practical plan for 
action. It’s their future, and they have 
to do the work to realize it.” 

My own vision agreed, “We can’t 
bring back the old green way, but the 
next generation must bring back the 
forests.” 


N Ew 
WAY 


“As Earth stewards, our prime 
directive is to create forest preserves,” 
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David insisted, “to put more land 
under trees. The planet needs more 
forests; we need more trees. Planting 
trees is a simple, inexpensive way to 
assure Earth’s health and future gen- 
erations. Anyone can do it; everyone 
should do it.” 

An excellent model for Earth heal- 
ers is The Man Who Planted Trees by 
Jean Giono, the tale of a man who 
planted one hundred acorns every day 
— thousands in his lifetime. His sim- 
ple daily ritual transformed a dry, bar- 
ren land into moist, fertile forest with 
creeks and wildlife. American folk leg- 
end Johnny Appleseed portrays anoth- 
er tree-planting hero who made land 
habitable and productive. 

“How long before reforestation 
affects global climate?” I asked. 

“I don’t have numbers on CO con- 
version, but I’d say there can be 
noticeable improvement in five to 
seven years,” David offered. Then he 
injected, “Why reforest with ordinary 
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plants, when you can get gold medal- 
ists? National Champions are the 
largest, oldest trees of their variety in 
America. Like Olympic athletes, 
they’re the best of the best.” 


HOPE F ROM 
SURVIVORS 


N Ew 
OLD 


“How did the Michigan Champion 
Tree Project get started?” I questioned. 

“I read a real moving article last 
December in American Forests maga- 
zine about “The Big Trees”, which are 
our National and State Champion 
trees. A National Champion is the 
largest of its species, measured by a 
point system: one point per foot of 
height, per inch of trunk circumfer- 
ence, and one quarter of the average 
crown spread in feet.” 

“How old are 
Champions?” 

“I'd say three-hundred to five-hun- 
dred years. Many were here before 
Columbus,” David answered. 

“The thrust of the article was — 
we're losing them. It’s a real tragedy. 
We have every grass, every bug, every 
species of plant or animal on 
Endangered Species or Protected lists. 
How could the greatest minds in uni- 
versities, government and corpora- 
tions overlook the largest plants — 
trees — and not protect them? 

“Because they can’t see the trees for 
the forest. They never see one tree — 
the Champion trees — versus a whole 
forest. Because of money. There was 
never any preference, priority, or 
worth set on _ these National 
Champion treasures.” 

“How did the National Champion 
list get started?” I queried. 

“American Forests — a non-profit 
in Washington, DC — has lists of 
National and State Champion trees. 
In that same magazine article were 
state-by-state lists of the National and 
State Champion trees. This isn’t 
sponsored by any state or national 
government.” 

“Do any states maintain their own 
State Champion Tree lists?” I asked. 

“Most states have one person who 


National 


finds the Big Trees and compiles the 
National/ State Champions list. Or 
they have contests state-by-state. All 
that information goes to American 
Forests. A simple phone call to them 
will tell who is the contact in any 
state. 

“Michigan State Champions simply 
have the most circumference of their 
species in the state, measured 4.5 feet 
above ground. With 67 National 
Champions, Michigan ranks fourth in 
America after California, Texas and 
Florida. With 170 National Champ- 
ions, Florida is number one.” 

These elder giants have endured 
numerous decades of wind, lightning, 
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MIDNIGHT 
MESSAGES 


Tragically, every year four 
Champions succumb to disease, 
development or old age. Losing a tree 
is tragedy; losing it’s DNA is disaster. 
So the first challenge is to protect 
these genetic resources from unwit- 
ting and witless development. 

“So, it troubled me we’re losing our 
National and State Champions,” 
David said, “because there’s no laws 
to protect them, no knowledge of 
their value. So I said, ‘Something has 
to be done.’ 

“Well, one January night I woke at 
two a.m. and went to my leather 
recliner in my library and started writ- 
ing. Four hours later I had a three 
page outline of a Michigan Champion 
Tree Project. Two nights later a sec- 
ond outline came on marketing and 
reforestation using youth, 4-H, 
Scouts, and nursery industry. 

“L saw that, ultimately, when we 
reforest America, or the world, why 
not with genetically superior stock — 
the National Champions? So I called 
around Michigan State University to 
ask, and nobody ever thought about 
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logging, disease, pests, pollution, 
highway departments, and develop- 
ers. A unique combination of genes, 
location and luck assured their persis- 
tence. David believes these survivors 
contain genetic blueprints needed to 
reforest America. 

“They’re Champions because they 
took the worst industrial society 
hurled at them and are still thriving,” 
said the tree farmer. 

“Their DNA has something to 
enable them to live longer, grow 
stronger and resist pests, pollution 
and disease.” 
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it. Not one. 

“If you breed racehorses, or cattle, 
you don’t use run-ofthe-mill plain- 
Janes or Larry-lunch-pails to come up 
with superior stock. With racehorses, 
they breed with proven winners. With 
cattle they use sperm of champion 
bulls. 

“Same goes in the plant world. It’s 
just down-to-earth farmer logic. 
What’s the champion genetic stock in 
North America when it comes to 
trees? I'd say it’s the oldest, biggest, 
most disease-free trees with genes to 
withstand industrial stresses afflicting 
American forests.” 


T HAE  RobGeeoo 
STUFFE 


“Right now about 50 different tree 
varieties are sold by every nursery all 
across America. That’s all major 
Oregon nurseries sell as ‘liners.’ O.K., 
those fifty or sixty trees are, in my 
opinion, genetically inferior. They’re 
French poodles — someone’s idea of 
a good tree based on its looks at a 
young age. 

“For example, all sugar maples 
commercially available in [the] North 
American nursery industry aren’t win- 





ter-hardy because they carry genes 
from south Illinois. Here in north 
Michigan we get thirty-five to forty 
below — coldest in America. So 
north of Detroit, those maples won’t 
make it through about every third 
winter. There’s other problems with 
those trees. 

“About eight years ago my son and 
I started budding two native sugar 
maples from north Michigan. We 
took them to Oregon and are now 
proud fathers of Michigan’s first trade- 
mark, soon-to-be-patented, shade 
trees. So all the colleges, universities, 
nurseries, Ph.D.’s — all the brains — 
never put the equation together to 
reproduce north Michigan cold hardy 
trees for [the] nursery industry. 

“We were pioneers in Michigan to 
do that, and they’ll be available 
nationwide next spring. That was the 
groundwork — knowing we can do 
this with National Champions 
throughout the state also.” 

“Why Oregon?” I inquired. 

“Because 90% of all shade trees for 
[the] nursery industry — the lion’s 
share — are budded and grafted in 
Oregon. It’s a major industry there. 

“The valley they do this in is nes- 
tled amid old volcanoes, so the high 
concentration of volcanic ash com- 
bined with mild climate quadruples 
growth. If1 graft sugar maple buds in 
Michigan, I expect one, maybe two 
foot of new growth the first year. In 
Oregon, it’s common to get eight 
feet.” 

“So it has young soil,” I observed, 
“remineralized by volcanic dust and 
lava.” 


NEWBORN IDEA 


From those two winter nights of 
inspiration came the Michigan 
Champion Tree Project, which 
streaked into reality in one amazing, 
blazing year. 

In January, David called Dr. 
Schutzki at Michigan State 
University’s Horticulture Department. 
They had worked together on cloning 
and trademarking the Chippewa sugar 


maples. After hearing about the 
Project, Dr. Schutzi said, “This is a 
home run,” and asked to be on Project 
Board. 

Dr. Schutzi called State Senator, 
George McManus, from the home- 
town area. Hearing of the Project, 
McManus said in a stern, straight 
voice, “It’s a winner. I want a meeting 
in a week in my office,” and became 
Chair of the Honorary Board. 

A phone call to Michigan’s largest 
newspaper, Detroit News, got an 
immediate reporter and photographer. 
The article yielded an avalanche of 
over three-hundred calls a day with 
offers to help. Said David, “I didn’t 
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1) Identify, protect, and preserve all 
Champion Trees in Michigan; 


2) Maximize Michigan’s reforesta- 
tion potentials and projects; 


3) Engage people of all ages and 
lifestyles in the protection and refor- 
estation of Champion Trees; and 


4) Establish long-term sites for 
Archival Living Laboratories. 


“..imagine the same tree...with a picture 
of the National Champion and children 
standing around it holding hands looking 


at this giant, saying: 


‘This oak is a 


genetic clone of our National Champion. 
$1 of the purchase of this tree will go to 


reforest American forests.’ 


know how many people loved these 
big trees.” 

The first meeting at the state capitol 
in Lansing in March was attended by 
tree people, nurserymen, professors, 
state officials, and citizens from all 
over the state. A Board was appointed 
and expert environmental attorney, 
Jim Olsen, volunteered to handle legal 
matters. By July, incorporation papers 
were filed. 

Quickly the Project was adopted by 
the Traverse City Rotary Club. Both 
mentally and financially the Club 
remains supportive of the Champion 
effort. The Club offered grant money, 
and to speak for the Project to all 
other chapters. 

Reflected David, “It spread like wild- 
fire on all levels. Everything we have 
needed has been provided. Everyone is 
enthusiastic and wants to help.” 


39 


LI. V1IN‘G 
LIBRARIES 


“These trees are unique living 
libraries dating back centuries,” said 
Milarch. “This legacy can further 
understandings of tree growth, and 
mustn’t be lost. I'd like to see each 
state create Archival Living Libraries of 
their Champions. 

“These trees will never be studied 
in the wild because it’s too hard, too 
long, and too far to find them. So 
we'll take their clones to university 
campuses so all the DNA wizards have 
to do is step outside their door to go 
to work. They won’t have to travel 
200 miles, then canoe eight miles up 
a river to find a National Champion. 
It will be right in their yard. That’s 
how I see them being studied. 

“If Archival Living Libraries are first 
of all on university campuses, then 
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we're more likely to get research done. 
We must get these trees genetically 
steady and unravel their DNA to find 
out how they can last so long, get so 
big, have such disease resistance. 

“I see them also studied and used 
for medicinal purposes. Wouldn’t it 
be great if one of these trees has a cure 
for MS? And another a cure for AIDS?” 

I queried: “How much land does a 
Living Library need?” 

“For the 120 Michigan State and 
National Champions, you need less 
than 10 acres. But Archival Living 
Libraries shouldn’t be in one block, 
but spread through the campus where 
they'll do best. So trees that like 


“However, last Thursday, with 
Michigan State Representative Bill 
Bulbear, environmental attorney Jim 
Olsen, and Michigan State University 
Director Andy Norman, I helped draft 
the first legislation to protect 
Champions.” 

The Champion Trees Protection Act 
recognizes the unique and rare value 
of State and National Champions, and 
the need to preserve them for educa- 
tion, science, ecology, and as orna- 
mentals. The law will prevent harm or 
destruction of Champions and candi- 
dates, and their environs. It will be 
entered in January to the Michigan 
Legislature. 


New growth on trees fed with Azomite was three 
times the normal growth. On average, untreated 
trees showed twelve new inches of growth in one 


season; trees given Azomite grew an average 


three feet. While normal leaf-tatter was present 
on untreated trees, Azomite-fed trees leaves were 


unusually robust and unaffected by insects. 


shade will be shaded, trees that like 
wet feet can be in marsh, trees that 
like dry soil on sandy hills.” 

Newly formed in 1996, the Project 
has moved rapidly into reality. Dr. 
Woody Earle, who maintains the 
Michigan Champion list, has joined 
the Project, and three Ph.D.’s sit on 
the Board. Northwest Michigan 
College and Ferris State University will 
plant Living Libraries. Former 
Governor Bill Milliken and State 
Representative Bill Bobler joined the 
Honorary Board. 

And the Project has already attract- 
ed political allies. “There’s no laws to 
protect these trees that I’ve been able 
to find — neither federal or state,” 
David revealed. 


“To our knowledge, it’s pioneering 
legislation on the cutting edge. No 
one’s done this before,” said the lover 
of trees. 


BUD DiL:N. GusOsucr 


In August David took buds from 
five of Michigan’s National Champ- 
ions and sent them to Oregon to grow 
as clones. This spring they will pro- 
vide the first Champion saplings to 
plant the first Living Libraries. 

“In August 1997 we'll take buds 
from at least fifteen other State and 
National Champions, so we have 
twenty, minimum. It depends on 
financing. It costs at least $2,000 per 
tree to do this. If we get a grant for 
$250,000, we could do 50 species or 
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more next year. There’s sity-seven 
National Champions just in Michigan, 
but every state must do the same with 
Champions.” 

“How many buds can be harvested 
off one tree?” I asked. 

“Well, 1,000 easily — maybe 
5,000. Even 10,000 from some trees. 
What we harvest for grafting is only 
new growth from April to August. 
Each new branch on these huge trees 
averages two feet and 15 buds, so 
every new branch is at least 15 new 
trees. 

“With. tissue culture, one branch 
can yield 100,000 trees, and Oregon 
does tissue culture. It’s an unlimited 
genetic stockpile once the trees are 
preserved. 

“If a tree grows eight feet its first 
year to a ‘buggy whip’, in two years 
more you have a two inch diameter 
trunk with a head eight feet high and 
six wide, with hundreds of branches 
with thousands of buds and millions 
of tissues. So the reproductive poten- 
tial is enormous.” 

“Why not take advantage of natural 
reproduction with seeds?” I won- 
dered. . 

“Seeds are cross pollinated with 
another tree. The only way to get true, 
unadulterated genetics of a tree is by 
budding, grafting or tissue culture.” 


MARKETING 
M. - ASG 


“How will Champion Tree clones be 
distributed? Planting trees is labor 
intensive. I planted trees one spring 
in an Arizona National Forest. Hard, 
slow work, and it’s a big country.” 

“National Arbor Day Foundation is 
knocking at the door. Jim Fazio, chief 
writer for their magazine, which goes 
to 800,000, is doing an article right 
now at the request of the Foundation 
President. What if these seedlings are 
available through the Arbor Day 
Foundation? 

“Or imagine a city or town lined 
with Champions. One street with 
Champion sugar maples, another with 
a Champion oak, another with 





Champion ash. What a draw for a city 
to be first in America with streets 
lined by Champion clones.” 

“But it seems necessary to involve 
industry and deal with commercializa- 
tion in large scale reforestation,” I 
observed. “You're talking about nurs- 
ery industry, also pulp/paper and 


landscape industry.” 
“Most large stores — Kmart, 
Walmart — have a nursery or garden 


center. Besides big chains there’s gar- 
den centers all over. Imagine walking 
in looking for a tree for your house — 
an ash, or maple, whatever. You can 
buy one of the 50 varieties every nurs- 
ery and chain store uses.” 


SEED MONEY 


“Or, imagine the same tree, now 
with a big color tag with a picture of 
the National Champion and children 
standing: around it holding hands 
looking at this giant, saying: “This oak 
is a genetic clone of our National 
Champion. $1 of the purchase of this 
tree will go to reforest American 
forests.’” 

“Now, if they’re the same price, 
which will you buy? How many 
Kmarts, Walmarts, garden centers, 
nurseries would use Champion trees 
versus trees of unknown pedigree?” 

David laughed. “Oaks, maples, wal- 
nuts, ashes — all the 50 trees current- 
ly available for nurseries — we'll take 
them to Oregon to be cloned. See the 
enormous financial and_ physical 
potential? That’s lots of ‘seed: money’ 
for reforestation. 

“How many corporations will like 
to be a proud sponsor, and to have 
their name associated with protecting 
a State or National Champion? 

“We're also approaching auto com- 
panies. People in Detroit who belong 
to Michigan Nursery and Landscape 
Association love the Project. They’re 
saying to auto executives, ‘Will you 
put your name on a National 
Champion?’ What corporation won't 
want their name associated with pre- 
serving one of our National 
Champions?” 





Red maple, State Champion, Michigan 


PATENTED 
GENE-I1IUS 


“Does your law reserve for the pub- 
lic patents on these trees’ genes?” I 
asked. 

“Champion Trees’ gene patents will 
be held by Michigan Champion Tree 
Project. When these trees become 
available, there’s an average seventy- 
cent royalty for seventeen years on 
each tree species — a plant patent. 
All profits will go to educate Michigan 


youth of the value of trees, and envi- 
ronmental projects [on which] the 
board votes. 

“We were just awarded a $7,000 
grant last week by Rotary here in 
town, and other grant applications are 
going in. 

“I was invited by the governor for a 
presentation six weeks ago. They had 
representatives from the governor’s 
office, DNR, politicians, Head of 
Forestry for Michigan State University. 
Learned people said, ‘Do you realize 


REMINERALIZE THE EARTH e® 27 





OOO R RRO eRe ER OEE OO EEO OEEE ERO EEO REE EEEH OEE SHEE EEE EHEEE SESS EOEE EEE EEEES 


AAO O eRe enna e eee e eee Eee eee eeSE ESSE E SEO ESEE EEE EE SEES ESSE SESS EEEEEEE OEE EOEE® 


in twenty years we're looking at over 
$300 million just in patent royalties 
— not profits — on the trees? How 
do we know you won't cash in on 
this?’ I said, “Because every time we 
take buds off one of these trees, the 
tree’s owners — the landowners — 
sign a contract giving all reproduction 
rights to the Michigan Champion Tree 
Project, a non-profit corporation — 
for education, reforestation and envi- 
ronmental issues.” 


ESL sECMPESNwI As 
MEDICINE 


All through 1996 the Project grew 
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Jared read in Secrets of the Soil, by 
Peter Tompkins and Chris Bird, about 
a little known fertilizer called Azomite. 
In spring, 1996, Jared spread a pint 
around his trees. Results were 
astounding. 

New growth on trees fed with 
Azomite was three times the normal 
growth. On average, untreated trees 
showed twelve new inches of growth 
in one season; trees given Azomite 
grew an average three feet. They’re 
healthier, too. While normal leaf-tat- 
ter was present on untreated trees, 
Azomite-fed trees leaves were unusu- 
ally robust and unaffected by insects. 


“When children have Arbor Day seedling sales 


— or nurseries sell the trees at Kmart or 
Walmart — a little bag of Azomite goes with 


the sale to use to plant these trees. We'll give it 


the name ‘Tree’s Best Friend.’ So every 


seedling sold in America will have a small 
container to add to soil of all National 


and spread, attracting enthusiastic 
friends, strong support and powerful 
allies. Just when it seemed things 
couldn’t go any better, David’s son 
Jared stumbled on an exciting discov- 
ery they believe is a huge aide to 
restore depleted soils and give a nat- 
ural boost to stressed forests. 

Three years ago Jared transplanted 
some sugar maple saplings out of 
woods on the family farm to cultivate 
and sell them to raise funds for col- 
lege. But growing trees is slow, and, at 
17, Jared wanted to speed the process. 


Champion clones.” 


ANIMAL, 
ViKE. G UEPT SAS BALE, 
MINERAL 


The Milarchs believe Azomite’s 
effect is simple: in order to grow well, 
trees need certain minerals. Plants 
use minerals to capture sunlight and 
spin solar rays into sugar rings, releas- 
ing oxygen. All animals depend on 
plants for this diet of carbohydrates 
and oxygen. Mineral is eaten by plant, 
which feeds animal. 
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Originally, all the minerals were 
naturally abundant in soil — a trea- 
sury of nutrients left by the glaciers 
and volcanoes. But 10,000 years of 
leaching — especially the last one- 
hundred(+) years of intense human 
logging and farming — have depleted 
many critical compounds. Most of 
Earth’s soil simply erodes away. 

Chemical fertilizers, lime, pesti- 
cides, herbicides, acid rain, and air 
pollution all create growing soil steril- 
ity and nutrient deficiency, especially 
in respect to trace elements. 
Chemical-dependent farming causes a 
host of other serious side-effects, such 
as groundwater pollution. 

But the Milarchs believe Azomite 
can turn back the tide of weakening 
soils, degrading ecosytems, and turbu- 
lent atmosphere. By restoring minor 
and trace elements to soil, the full 
potentials of organic life are nurtured. 
Rock dust supplies the missing miner- 
als. 

“What do you think is special 
about Azomite?” I wondered aloud. 

“It’s from an old sea floor bed. 
That gives it a different energy and 
properties. I don’t know, and I’m not 
sure anyone on Earth knows.” 

“What effects have you seen, or do 
you anticipate?” I led him on. 

“For me, the most exciting isn’t 
growth rate. From a financial point, 
that itself merits excitement. But I 
think Azomite fires the DNA — the 
genetic code — of any plant it goes in. 
To stimulate, or fire, the DNA — the 
wisdom of the plants’ immune system 
to endure the stresses it went through 
earlier — that excites me.” 

“How does dust cause 
effects?” 

“I think rock dust is a composite of 
tens of millions of years of Earth ener- 
gies. You’re releasing tens of millions 
of years into the environment of the 
root systems of plants and trees.” 


these 


MANURE 
Rock DusT 


Jared and David experimented with 
native sugar maples in a nursery set- 


ADDING 
Wiel lT 


ting with a test plot of 18 rows with 
50 trees per row. The trees are grown 
on a spacing of 8 ft by 12 ft between 
the rows. 

1) 4 Rows were applied with 
Azomite only; 2) 4 Rows were applied 
with Azomite and cow manure; 3) 4 
Rows were applied with Azomite and 
horse manure; and 4). 6 Rows had 
commercial fertilizer only. 

The results were as follows: 

The 6 rows with commercial fertil- 
izer averaged 12-15 inches of new 
growth. 

The row with Azomite only showed 
24-30 inches of new growth. The rows 
with Azomite and the horse manure 
showed 30 inches new growth and the 
rows with cow manure showed 40 
inches (+). Also, the row with cow 
manure and Azomite had the darkest 
green and by far the healthiest and 


most disease-resistant trees of the 


entire plot. 

“So Azomite isn’t 
answer,” 
any mineral dust. You need manure 
— cow manure preferably — for the 
bacteria. Because if you study Rudolf 
Steiner’s work and biodynamics, ethe- 
real energies picked up in cows’ 
intestines are unique in all this 
world.” 

“Well, manure is the animal aspect 
of the three-way trinity of fertility,” I 
offered. 

“I can’t begin to imagine what 
manure combined with rock dust 
does in soil, not only to raise bacteria 
counts. You literally combine heaven 
and earth with manure. 

“I believe the ideal combination is 
with cow manure because of the stel- 
lular energies picked up in the cow’s 
intestine by the food being digested.” 

I suggested, “In scientific rhetoric, a 
cow is a walking bacterial host. It’s 
rumen and digestive organs culture 
bacteria to give unique biological 
action. Just say ‘manure stimulates 
bacterial growth.’” 

“Right, but there’s no bacteria in 
rock dust,” David pointed out. “Rock 
dust enhances bacterial growth. Rock 


the whole 


David jumped ahead. “Or 


Azomi te 


A Source of Minerals & Trace Elements 

Anderson ground montmorillonite as fine as possible, then put it in his garden. 
Results were amazing and nearly | immediate. Minerals in Azomite are necessary 
to ‘optimal metabolism in living things. Ground to dust, minerals a are small enough 
to pass through cell walls of organisms. 

Azomite is naturally-mined rock from a specific volcanic deposit in central Utah 
marketed as a free-flowing, less than 200 mesh, tan to pink powder with a densi- 
ty of 48 Ibs/cubic foot. Shipped i in bulk (Sees) or 40 Ib paper sacks ($19). No 
additives, synthetics or fillers. 

Mineralogically, Azomite is rhyolitic tuff breccia. Chemicaly, it’s hydrated sodi- 
ode of Federal Regulations (21 CFR 582.2729) 
“generally recognized as safe” (GRAS) by FDA 
for feeds up to 2% by weight. Iti is odorless and insoluble { 1%). 


um calcium aluminosilicate. U. S.¢ 






lists it as an “anti-cakin agent.” It is 
g 


Azomite has 67 ‘major and trace elements, so its name means “Ato Z of 
Minerals Including Trace Elements.” “Typical analysis shows every element that’s 
beneficial to plan 





and animals, and other elements (micro- -nutrients) scientists 
believe essential. Any contaminants are within American Feed Control Officials 
guidelines. 

-Azomite was mined s since 194 





-a soil amendment and livestock feed addi- 


tive. -Cattlemen. report faster weight gain, improved feed efficiency, upgraded meat 


quality, greater disease resistance, reduced mortality. Dairymen report increased 
milk and higher butterfat. Poultry producers report enhanced egg fertility and 
shell quality. Crop. farmers report improved growth, health, and size. 

Potatoes are reported to increase 19-60% in yield. Sugar beets are larger, with 
higher sugar content. Citrus growers notice: improved recovery from decline; 
healthier trees; and Azomite has actually cured citrus blight. 

In ‘1988, Peak Minerals, Inc., acquired the deposit and initiated accredited 
research i in Colorado, Utah, Florida, and Georgia. Studies in broiler chicken, myco- 
toxin, citrus, and crops indicate benefits and are available by request. Azomite is 
currently approved for organic farming in California, Colorado, Oregon, and 
Washington. - | 

Research recommends: 300- 600 Ibs/acre broadcast, or 2 Ibs/!0 sq ft in gardens. 
Users are testing row and foliar application. 


Major Minerals Trace Elements Silicon (Si). 65.7% 
Calcium (Ca) 8.0% —lodine(l) trace Cobalt (Co) trace 
Phosphorus (P) 14% Manganese (Mn) 016% Boron (B) trace 
Sodium (Na) 2.0% Iron (Fe) 1.3% 
Chlorine (Cl) 002% = Zinc (Zn) trace 
Potassium {K) 5.3% Copper (Cu) trace 
Magnesium (Mg) 8% Molybdenum (Mo) trace 
Sulfur (S) 2% Fluorine (F) trace 
Nitrogen (N) trace Chromium (Cr) trace 

Selenium (Se) trace 


Peak Minerals-Azomite, Inc., RO. Box O, Branson, MO 65615 
phone: (417) 336-6666 fax: 336-6630 
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- dust is a catalyst to make bacteria 
reproduce millions of times a day. It’s 
bacteria in root systems that turn min- 
erals into protoplasm.” 


Ups tT SHE Fooop 
CHAIN— BEGIN 
WITH THE BEES 


“T've seen rock dust trigger an 
explosion of flowering and seed for- 
mation,” I reported, “a tremendous 
increase in reproductive vigor.” 


“That’s very far-sighted,” I said, 
gratefully. 

“The quicker we get minerals from 
rock dust back in our food chain, we'll 
get amazing responses — not just 
from plants — but insects, including 
bees, that feed on the plants. 

“So bees and all the other insects 
and animals that are in trouble will 
also get it in their food chain. I 
guesstimate we'd see a big reduction 
in cancers and other problems plagu- 


‘At all universities, Champion Tree Project will 


insist in writing from day one they use rock dust 
on every Champion they plant. That will intro- 


duce it to universities across America to open 


their eyes. When they see results, they'll start to 


study it, and find out what we already know.” 


“Carry your thought one more step. 
What happens to bees that eat pollen 


of plants that are remineralized? Is | 


this an answer for the catastrophic 
honeybee decline we’re experienc- 
ing?” 

“Yes!” I exclaimed. “And bees are 
pollinators out in field and forest 
weaving DNA for all flowering plants!” 

“If you remineralize a whole fruit 
orchard in heavy concentrations, and 
set out beehives, might this affect 
their natural immunity to parasite 
mites? Could it be a missing ingredi- 
ent for bees’ immune systems they get 
from pollen?” 

“I wrote in Why Beezz Buzz how 
each flower has unique blends of trace 
minerals and essential oils, thus giving 
honey distinct flavors!” I was delight- 
ed. 

He laughed, “OK, who’s at the top 
of the food chain? Once we introduce 
it into the food chain, it will be intro- 
duced into our children. That also 
excites me.” 


ing insects and animals.” 

“Rock dust is used as a mineral 
supplement in animal feeds,” I noted. 
“So the quicker we get rock dust 
applied the better for all of us.” 

David thinks the honey bee decline 
is one of the most serious threats to 
agriculture throughout the world 
because of the drastic death rate of 
honeybees, the reduction of half or 
more of the population due to mites 
and disease. David would strongly 
suggest that beekeepers throughout 
the world introduce Azomite or other 
high quality rock dust applications in 
heavy concentrations to fruit orchards 
or clover crops for the honeybees to 
ingest from the pollen and nectar of 
the plants for possible reversal of dis- 
eases including bee mites. The bees 
would then pollinate adjacent plants 
and trees, perhaps fortifying the DNA 
of the neighboring plants and trees. 
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FORESTS OF 
CHAMPIONS 


“How do you see using rock dust in 
the Champion Tree Project?” I asked. 

“Real simple. When children have 
Arbor Day seedling sales — or nurs- 
eries sell the trees at Kmart or Walmart 
— a little bag of Azomite goes with 
the sale to use to plant these trees. 
We'll give it the name OTree’s Best 
Friend.’ So every seedling sold in 
America will have a small container to 
add to soil of all National Champion 
clones.” 

“The vast majority of Americans 
have no idea of remineralization. It’s 
a brand new concept. It will be easy 
to get the benefits of rock dust into 
colleges and. universities, as well as 
the private sector.” 

“At all universities, Champion Tree 
Project will insist in-writing from day 
one they use rock dust on every 
Champion they plant. That will intro- 
duce it to universities across America 
to open their eyes. When they see 
results, they'll start to study it, and 
find out what we already know.” 

“So we'll get remineralization start- 
ing a year from next spring when the 
first National Champion trees come. I 
think it’s the way to raise the con- 
sciousness of people and our educa- 
tional system.” 


THE NEXT 
GENERATION 


“See where we're going? Champion 
Tree Project isn’t a pipe dream. Not 
just talk. It’s being done as we talk. 
Not only with the idea. People are 
doing these things. Five State and 
National Champions in Oregon are 
being cloned right now. Legislation is 
being drafted now. Land and money 
are being committed now.” 

“But the real focus is on the trees 
and children. Champion Tree Project 
must teach the next generation to 
respect trees. We can make dramatic 
impact on consciousness and curricu- 


lums from kindergarten all the way to 
universities. 

“Proceeds from sale of Champion 
trees must go, first of all, to educate 
youth about the value of trees and 
need for forests. But, more important, 
we must fund creative projects to 
involve kids in planting and appreciat- 
ing trees.” 

“Yes!” I exclaimed. “I can see a 
whole class of school children sitting 
in the limbs of that National 
Champion oak!” 

“Planting these trees isn’t some- 
thing you do out of self interest. It 
takes a human lifetime for these trees 
to mature,” said the nurseryman. 
“But our children and grandchildren 
will enjoy these trees. They’re the 
real beneficiaries. You plant trees as a 
gift for future generations.” 

“In my country — the Finger 
Lakes,” I added, “the Peacemaker 
taught in The Great Law of Peace that 
clanmothers and chiefs must make 
decisions with a view of how they will 
affect seven generations of their off- 
spring into the future.” 

“Champion trees have the genes to 
seed a new generation of trees,” said 
David. “Then when our seventh 
human generation is born, this next 
generation of Champions will be a for- 
est of giants. If we practice real 
forestry.” 

“Will you feed rock dust to 
Champion parent trees, too?” asking 
the obvious. 


Pareto Cci:AL, Go 


GLOBAL—GaAIA’S 
Game EN. ‘M E\DICINE 


“You bet! So I see remineralization 
is very easy — it’s a chip shot. What 
do you think, David?” said with 
amused twinkle. 

“I think you're exactly right. You’ve 
taken what I tried to do months ago 
the next step — ten steps — maybe 
20% up the stairway we have to climb 
to get out of a global ecological col- 
lapse.” 

“And in 30 years, what will the 
effects be worldwide? I dare you to 


How to Start a 
Champion Tree Project in your state 


Michigan is only one of 50 states. Most of the 49 others have extensive forest 
cover and unique species, varietal, climate, and soil conditions. Even states with 
few National Champions need to protect their winners and reforest with 
Champion seedlings. Each state needs to create a Champion Tree Project to iden- 
tify and preserve their unique tree resources for the genetic heritage they trea- 
sure. 

Here's 13 simple steps to start your Champion Tree Project in just one year: 
1) Form a Committee: Gather a group of at oF ve a dozen tree people, 

forest associates and Earth activists. == 

2) Get Rock dust: Buy rock dust to feed to your state’s Champions. Contact 
the Michigan Champion Project. 

3) Visit Your State Champions: get your state's list of Champions from 
American Forests. Visit as many as possible. Meet the owners. Feed and pho- 
tograph them. — 

4) Incorporate as a Non-profie Forma Board, appoint committees, file incor- 
poration papers, adopt by-laws, apply for IRS exemption, get members. The 
Michigan Project has model papers. 

5) Harvest Buds: At the right time, ask skilled tree farmers to collect buds from 
a few chosen Champions for grafting. 

6) Hold a Press Conference: Announce oe Champion Project and availabili- 
ty of the first Champion saplings. — 

7) Clone Saplings: Hire skilled ney firms to porate buds over winter 
into saplings for spring planting. 






8) Distribute Trees: For Arbor Day sell saplings 0 kids, schools, universities, 
and parks. Another press conference. SS 

9) Introduce Legislation: Find sponsors for. a Champion Tree Protection and 
Reforestation Act. Introduce a bill to the Legislature. Another press event. 

10) Raise Money: Solicit businesses, foundations and civic groups for member- 
ships, sponsors and donations. Apply for grants. 

11) Set Up Living Libraries: Ask schools, colleges, parks, and towns for land to 
grow Champion archives. 

12) Educate the Public: Teach people about Earth's tree troubles and refor- 
estation with Champion Trees. 

13) Involve Youth: Initiate activities for the next generation to protect, pre- 
serve, propagate, and plant Champion forests. 

For further details on these | 3 steps: 
Michigan Champion Tree Project 
17645 Nesson City Road, Comesh, MI 49625 
616-378-2172, fax: 616-378-2511 


REMINERALIZE* FHE EARTH '.¢ 3] 


Place an 
Ad for 
Remineralize 


the Earth 


lease consider donat- 
P:. a 50-word classi- 
fied ad in a local publica- 
tion or favorite maga- 
zine—this would be a 
wonderful way to help get 
the message out. Wish 
list: Organic Gardening, and 


other gardening maga- 


boost ‘ 





of x laments mine 


to 152 ‘South Street: 


Northampton ms 01060. 





‘need know how to act. 





dream! I believe this project can have 
significant effect by 2020. So there’s 
hope our planetary threats can get 
cleaned up.” 

“I do understand! We need to 
restore the thin green membranes of 
trees that once covered the Earth to 
anchor the planet’s ecosystems,” I 
echoed. 

“But for people to take action, they 
And when. 
And they need the materials to take 
action. And motivation and leader- 
ship to get them started. But the 
hardest part of any project is Sede 
— taking the first step. 


oR ESE Oe Fr 
LIFE 


THE 


David gave a slow, thoughtful 
laugh. “Most cultures have a Tree of 
Life: China, Jewish, Christian, Hindu, 
native America, Africa. It’s time for 
families to plant their own trees for 
their own future families.” 

David intoned gently, “You see, we 
can dream the future, we can talk 
about the future, we can visualize the 
future, but if we really want a future, 
we must act.” 


BREAKING 
NEw S 


LATE 


As this goes to press, President of 
the Gary Player Design Company of 
Palm Beach, Florida has committed 
his company’s full support to 
Champion Trees. They are interested 
to have their golf courses serve as 
Archival Living Libraries, and to pro- 
vide facilities, communications and 
other services to organize a Florida 
Champion Tree Project which will also 
incorporate remineralization. 

A non-profit corporation is current- 
ly being formed for the Florida 
Champion Tree Project and Selby 
Botanical Gardens in Sarasota is the 
official home of the project. On 
February 1 the mayor of Sarasota read 
a proclamation designating the day 
February 1 and Sarasota as the official 
annual celebration for the Florida 
Champion Tree Project. 
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Michigan Champion Tree 
Project, David Milarch, 17645 
Nesson City Road, Comesh, MI 
49625; 616-378-2172, fax: 616-378- 
211 


New York Champion Tree 
Project, David Yarrow, c/o Broeckx, 
PO. Box 6034, Albany, NY 12206; 
518-426-0563; email: 

dyarrow @igc.org 


Florida Champion Tree Project, 
Zan Benham, Eco-Report, PO. Box 
35500, Sarasota, FL 34242, 941- 
925-1946, fax: 941-922-5748; email: 
galland@igc.org 


Remineralize the Earth, 152 
South St., Northampton, MA 01060; 
413-586-4429, fax: 413-586-6064; 
ReminEarth@aol.com 


American Forests, PRO. Box 2000, 
Washington, DC 20013, 202-667- 
3300 x205, Bill Cannon; 
http://www.amfor.org; free brochure; 
$30/year membership includes a 
copy of the National Register of Big 
Trees 


Arbor Day Foundation, Mary 
Yeager, Nebraska City, NB 


Gary Player Design Co., 3930 
RCA Blvd. Suite 3001, Palm Beach 
Garden, FL 33410; 561-624-0300 





Restoring the American Chestnut 


BY DAVID YARROW 


Under the spreading chestnut tree 
With my sweetheart on my knee, 
Oh, how happy we will be 

Under the spreading chestnut tree. 


he American Chestnut, 

(Castenea denata) ‘was per- 

haps the grandest hardwood 

in the eastern woodlands— a 
pillar in the forest ecosystem of east- 
em North America. Its immense 100 
foot high spreading crown of stout 
horizontal limbs was habitat for many 
birds, animals, insects, and other 
plants. Its abundant nuts fed wild 
creatures, native peoples, and early 
colonists. They said squirrels traveled 
from Georgia to Maine leaping from 
chestnut to chestnut, never lacking 
food or shelter. 

Fast growing, durable, with straight 
grain, the chestnut was heavily logged 
in 1700 and 1800's for fences, lumber 
and furniture. Chestnut bark was rich 
in tannin, used to cure animal pelts 
and hides. 

Early in the 20th century, an aggres- 
sive fungus came to America in 
Chinese chestnuts imported to the 
Botanical Gardens in New York City. 

This fungus rapidly consumes the 
inner bark of American chestnuts. 
Once it eats all around a trunk, the 
tree is girdled, sap flow to leaves is 
severed, and the crown withers. This 
chestnut blight spread quickly. By 
mid-century, healthy chestnuts were 
rare. Today, there are none. 

The American Chestnut didn’t 
completely vanish into extinction, but 
retreated into the underworld to sur- 
vive as an endangered specie. The 
fungus doesn’t affect roots, so chest- 
nuts survive as roots that send up 
saplings for sunlight and sugar. These 
root sprouts may grow 20 feet tall 
before the fungus girdles their stem. 
This vegetative regeneration doesn’t 





permit genetic mixing to occur, and 
can’t supply a remedy for chestnut 
blight. However, a few saplings flower 
and form seed before succumbing. 
Brooklyn Botanical Garden plants 
seed from these reproductive cross- 
ings hoping to find a single tree resis- 
tant to the blight. 


A New Beginning 

Help bring back the grandest tree of 
the eastern hardwoods: the American 
Chestnut. join an effort to restore the 
beauty, abundance and habitat these 
stout sylvan giants supplied only a 
hundred years ago as a pillar of wood- 
land communities. 

The American Chestnut Regenera- 
tion Effort [ACRE] can return this 
great tree to prominence in eastern 
woods with a new genetic strain able 
to resist the fungus. 

ACRE is a simple three phase strategy. 


Phase One: Trace Element 
Fertility 

First is elemental and physical: 
remineralize soils with trace element 
fertilizers from powdered rock. This 


chemical-biological link is the founda- 
tion for any stable ecosystem. 

Restoring abundant trace minerals 
in easily digestible form improves 
overall vigor, growth, sturdiness, har- 
diness, and resistance of any plant. 
Modern agriculture and horticulture 
use foliar sprays with trace elements 
— including liquid seaweeds and fish 
emulsions — with great success. 
However, ACRE will supply trace min- 
erals in soil amendments. Soil rem- 
ineralization has been used success- 
fully in Europe, America and Australia 
to restore dying forests, revive worn 
out soils and assure seedling vigor in 
unfavorable environments, such as 
stress from acid rain. 

Rock powder rich in trace elements 
mixed in soil around chestnut roots 
will increase plant vigor and survival 
of saplings, but isn’t likely to alter the 
final outcome: invasion by the very 
aggressive Asian fungus—and death. 
Vegetative propagation from roots 
won't engender resistance. To over- 
come blight, sexual reproduction with 
genetic recombinations must encode 
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new ability into American chestnut 
DNA. 

However, remineralization with full 
spectrum trace elements nurtures 
flowering and reproduction. 
Consistently, trace mineral fertiliza- 
tion triggers profuse blooming, suc- 
cessful fertilization and seed forma- 
tion. This reproductive outburst per- 
mits prolific DNA synthesis, enhances 
genetic crossings and improves proba- 
bilities for emergence of new strains 
with resistance to Asian fungus. 

Remineralization, a new strategy in 
forestry, has never been tried with 
American Chestnut. In light of results 
with other trees and plants, loading 
soils with digestible trace elements is 
a must-do strategy. 


Phase Two: Site 
Management 

ACRE’s second phase is to select, 
remineralize, and monitor sites where 
American Chestnuts still survive as 
rootstocks. These sites are genetic 
treasuries of a nearly extinct tree, and 
should be catalogued and protected. 
This is five general tasks. 

First: Identify, survey and select 
sites to remineralize surviving 
American Chestnut root stocks, and 
sponsors to caretake each. These 
hardy persevering specimens provide 
a strong initial genepool. 

Second: Observe sites yearly at key 
times to record relevant data: leafing, 
flowering, seed forming, harvest, dis- 
ease, mortality. ACRE can set up a 
simple system to archive site data. 

Three: Gather viable seed from rem- 
ineralized chestnuts, and distribute 
them to people and agencies to germi- 
nate, plant and monitor in field trials. 
The key is to maximize public partici- 
pation. 

Four: Interplant other chestnut 
varieties, variants and hybrids to make 
blight resistance genes available for 
crossing. One Nobel laureate docu- 
mented “jumping genes,” and, more 
recently, engineered genes from culti- 
vated canola hybrid “jumped” into 
wild grapeseed cousins. Expanded 
pools of on-site DNA at ACRE sites 


improves odds to jump blight resis- 
tance into American Chestnut genes. 
Five: Test other treatments to aug- 
ment remineralization, such as foliar 
sprays, soil innoculants, sonic thera- 
pies, companion plants, other fertiliz- 
ers, natural antifungals, homeo- 
pathics, special nutrients, and more. 


Phase Three: Intangibles 

ACRE’s third phase is “of the spir- 
it”—returning to attitudes embodied 
in the Lakota blessing mitakuye 
oyasin: “all my relations.” Just so, a 
tree doesn’t stand alone, but is sup- 
ported by invisible links to a forest 
community from bacteria to bears. 
Real Earth healing must restore the 
chestnut to our culture, conscious- 
ness and communities, too. 

Moder humans in urban industri- 
al culture are estranged from the forest 
and a woodland way. of life; our rela- 
tion to the ecology is as severely dis- 
turbed as the land itself. For 
Americans born since 1900 the chest- 
nut isn’t even a memory; few ever saw 
a mature American Chestnut. 
Appreciation for this grand tree is as 
rare as the tree itself. 

ACRE will take actions to reawaken 
awareness of the chestnut, and re- 
adopt this grand tree into our human 
communities and families, minds and 
hearts. ACRE will promote values, 
images, practices, attitudes, art, 
songs, ceremonies, celebrations, festi- 
vals, and other culture to honor the 
chestnut. These will nurture the 
dream for its revival and re-instill our 
culture with a sense of connection to 
the forest. Humans must begin living 
within — not from or out of — 
Nature and the forest. 


The Old Green Way 

Here are a few practical suggestions 
for this. Many can be both individual 
and collective community actions. 


® Designate American Chestnut 
Acres: Initially this will establish 
“endangered species sanctuaries” 
where old American Chestnut root- 
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stocks still sprout saplings. These 
sites will be maintained to preserve, 
remineralize and favor this tree at the 
edge of extinction. Further, ACRE will 
encourage people and groups to dedi- 
cate one acre or more to plant with 
chestnut seed of remineralized trees as 
a sanctuary for the chestnut. 


@ Chestnut Festivals at flowering 
and seed harvest—celebrations and 
festivals to honor the chestnut with 
song, music, poetry, art, and dance. 
Many communities hold festivals for 
apples, maple, strawberries, garlic, 
com and more. The chestnut, with- 
out current commercial value, needs 
one. 


@ Ceremonies to honor and give 
thanks to the chestnut tree. Offerings 
of prayers for the chestnut, and for 
divine guidance and assistance to pro- 
tect, strengthen and revive the chest- 
nut. 


@ Encourage people, churches, 
schools, cemeteries, parks, business- 
es, farms, communities to plant chest- 
nut saplings from new seed of rem- 
ineralized trees — individually and in 
groves. Ideally, this will lead to the 


dedication of hundreds of ACRE 


acres. 


21st Century Resurrection 

As we enter the third millennium, 
let’s leave a legacy of Earth repair and 
ecological regeneration for future gen- 
erations who must inhabit this land. 
After nearly a century of disease and 
decline, with human aid,the American 
Chestnut can rise from its roots hiding 
in the soil underworld. Remineraliza- 
tion with trace element fertilizers is a 
strategy with great promise to make 
this new beginning. With minimal 
money and labor, ACRE holds strong 
promise to achieve this chestnut re- 
surrection. 





Charter Year Founding 
Member-ships: $10 

1997 will be ACRE’s charter year; 
please become a Founding Member 
and show your support for the ACRE 
concept, intent and plan. Remin- 
eralize the Earth, Inc. has agreed 
to sponsor ACRE until it is formally 
organized and tax exempt. A newslet- 
ter will be sent to all members. 


The first ACRE acre will be in cen- 
tral Massachusetts; a proposal to the 
landowners is in draft. In early spring 
rock dust will be spread on this initial 
site. Memberships and donations will 
finance this effort. To support this 
fledgling effort, send your member- 
ship and donation to: ACRE, c/o 
Remineralize the Earth,152 South 
Street, Northampton, MA 01060- 


Make checks payable to: Remineralize 
the Earth 


For more information: 

David Yarrow at Turtle EyeLand, c/o 
Broeckx, P O. Box 6034, Albany, NY 
12206, tel. 518-426-0563 

email: dyarrow@igc.apc.org 

http: 
//www.estrie.com/macphi/yarrow/ 
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Rock Dust for Australia’s and the 
World’s Mineral Poor Soils— 


Men of the Trees and its volunteers have mounted successful trials 
and a significant remineralization campaign 


welve thousand years ago, 

the great glaciers of the last 

Ice Age finally melted away 

revealing a deeply scoured, 

rock-strewnlandscape preg- 
nant with new life. Ice sheets three 
kilometres thick are heavy. They creak 
and groan their way down the valleys. 
They grind the igneous crust of the 
Earth mercilessly. And in 90,000 
years, the length of an Ice Age, they 
leave behind a bed of pulverised rock 
dust up to three metres thick. 

This rock dust is the mineral base 
-of the soil; rich in elements needed for 
plant growth, complementing the 
hydrogen, carbon, oxygen and nitro- 
gen in the atmosphere. 

In Europe, North America, and 
Russia, agricultural soils have been 
renewed ten times in the past million 
years. But not so the soils of Australia, 
for our country was too close to the 
equator to be covered by ice. 

Australia’s soils are, as a conse- 
quence, extremely poor. Phosphorus, 
copper, zinc, molybdenum, cobalt, 
sulphur, are all in short supply. Our 
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native vegetation is highly adapted to 
scavenge for every last atom of these 
elements in the litter of past life. 
Conventional farming knows nothing 
of this, pours on synthetic plant food 
to grow a crop, treats the soil as a 
hydroponic base, the cruelest blow to 
the last surviving life forms in the 
darkness of our land. 

Six years ago, Men of the Trees in 
Western Australia began work on rock 
dust, a by-product of the quarrying 
industry, to see if they could restore 
our ‘non-glacial’ soils. The results 
were astounding. Tree seedlings grew 
at five times the normal rate in the 
nursery. When planted out they con- 
tinued to leap ahead, helping restore 
degraded farmland in our semi-arid 
wheatbelt. 

But was it the plant food in the rock 
dust that did the trick or were other 
factors at work? 

Certainly adverse effects were 
apparent when rock dust was tested 
on wheat crops at the Society’s trial 
farm, Amery Acres, near Dowerin. 

Rock dust improves soil hydrology, 


it tends to buffer acid soils, it can pro- 
vide potassium to plants on demand. 
But most striking of all, it may defend 
trees from the effects of harmful elec- 
tromagnetic radiation such as the 
excesses due to our thinning ozone 
layer. 

This presentation explores our 
observations to date. 


Rock Dust — a lesson from 
the Ice Ages 

In the past million years or so the 
Earth has gone through possibly ten 
Ice Ages. For reasons we don’t quite 
understand the planet cools down by 
a few degrees. As a result the ice 
sheets which normally cover only the 
poles spread out and extend as far as 
the mid latitudes. In fact they reach 
almost half way to the equator. This 
period of glaciation lasts for about 
90,000 years. Then, just as inexplica- 
bly, the Earth warms up a little and 
the ice recedes back to where it is 
today down in Antarctica, or up 
around the North Pole. 

Ice sheets are very thick. They can 
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be anything up to 3,000 meters deep. 
Not only that, they move slowly, slip- 
ping their way down hill, grinding out 
valleys and rubbing down mountain 
sides. They are tremendously heavy. 
You know how heavy a bucket of water 
is. Imagine lifting that bucket if it were 
solid ice and twenty times as high as 
the Central Park Tower! 

This slipping, grinding ice scours 
away at the bedrock of the Earth itself. 
As it moves it loosens bigger rocks and 
boulders and these too help grind 
away at the granite underneath. And 
after 90,000 years of this there can be 
a whole new layer of ground up rock 
up to three metres deep! 

So when the ice melts there is this 
deep new bed of freshly ground rock 
containing all the minerals needed for 
the foundation of a good soil. This is 
why the soils of Russia and Europe 
and North America are so good today. 
They are rich and deep and farmers 
can go on ploughing them year after 
year. 

Australia missed out. Our soils are 
millions of years old. The minerals in 
them have almost leached away so 
that what is left will only grow crops if 
we pile on superphosphate, potassi- 
um and all sorts of trace elements 
such as copper, zinc, manganese, 
boron and molybdenum. Of course, if 
the soils are lacking in the essential 
minerals the plants will be lacking 
too. In fact some plants won’t grow at 
all unless we constantly-feed them 
with all kinds of supplements. 


The role of 
micro-organisms 

Now even though plants may take 
-up some elements directly through 
their roots there are other minerals 
essential to life which feed the 
micro-organisms in the soil. Every 
gram of soil contains perhaps a billion 
living organisms! Astounding isn’t it? 
And only when all these single-celled 
creatures are healthy and thriving do 
all the processes of life come into full 
play. The microorganisms provide 
food for other creatures, they help 


fungus to spread through the soil, the 
fungus attaches itself to plant roots 
and helps the plant to take up nutri- 
ents whilst the fungus takes a wage in 
sugar from the plant. And there are 
probably many other little games 
going on about which we know very 
little. All we can be sure of is that 
when everything is in balance the 
whole system is healthy and the 
plants really flourish. 

Now that is what Men of The Trees 
is all about. We want our trees to 
flourish. We want them to grow fast 
and reliably under the most exacting 


conditions of our semi-arid country. 


So we are adding rock dust to the pot- 
ting mix. 

The first time we did this we made 
an astounding discovery. Every 
species we tried grew twice as tall as 
the control — and twice as healthily 
too! So that is one reason why Lucy 
Rogers has rock dust included in all 
the potting mix we use today at St. 
Barbe Grove Nursery. It’s also the rea- 
son why Men of the Trees has leased 
23 hectares of land just east of 
Dowerin so that field trials can be 
undertaken to find out what we can 
about rock dust, how it works, and 
how it might benefit not just trees but 
all our crops and pastures as well. 

But it will take many years before 
we can really be certain how rock dust 
works. One thing is sure. Being in at 
the beginning of a research project 
like this, discovering how to reverse 
the trend to desertification, how to 
grow healthy crops to feed healthy 
people, how to restore prosperity to 
our country is very exciting. And 
there’s plenty of room for you to share 
in this venture too! 

We hope that what we may learn 
will also benefit farmers throughout 
the third world who also missed out 
on those Ice Ages and finished up 
with impoverished soil like ours. 


Background 

The Men of The Trees is an 
International Society of volunteers 
dedicated to tree planting for the pro- 
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tection of landscapes from desertifica- 
tion. The Society began in Kenya in 
1922. Its first task was to save the trib- 
al lands of the Kikuyu people from the 
advancing desert. The work was large- 
ly successful, not only in planting 
trees and stabilising the soil, but in 
bringing about a new ethos, that this 
task was the responsibility of all peo- 
ple. Social forestry was born. 

The idea spread world wide. Today 
the Society is active in 48 countries 
around the world. In Australia there 
are branches in all mainland States. In 
Western Australia members number 
1500. In 1996 they collectively plant- 
ed 589,030 trees, mostly in the wheat- 
belt. 


The quest for excellence 

Being volunteers, the only reward 
members seek is the knowledge that 
they have done the best possible job. 
This has led to a considerable sharing 
of observations and experience over 
the years and the undertaking of a 
number of specific trials related to 
improvement of tree survival under 
semi-arid conditions. Today the 
Society holds all enviable records in 
this regard. 

Trials aimed at improving seedling 
quality included, among other things, 
the incorporation of granite quarry 
dust as a fraction in the propagation 
mix. The results were outstanding. 
Slides were shown demonstrating the 
growth rates and vigor of nursery 
seedlings grown in the 1991 trials. 
Granite dust from the Pioneer quarry. 
at Herne Hill was added at a rate of 15 
to 20 tonnes/hectare. As the seedlings 
are grown in 50mm square pots this 
means each plant gets about 3.75 to 5 
grams. Not very much indeed — yet 
sufficient to set the tree on its way, 
growing anything up to five times 
faster than without dust. Moreover, 
experience has shown that once the 
seedlings are propagated in this way 
they need no more rock dust even 
when planted out. They just keep on 
growing! 





The establishment of 
AMERY ACRES 

Largely drawing upon its own 
resources, the Society in short time 
leased an area of land from the 
Dowerin Shire Council and set about 
providing machinery, accommoda- 
tion, infrastructure and a resident 
Manager to establish a 23 hectare trial 
farm. 

We were delighted to receive offers 
of active support from the outset in 
the practical conduct of the field trials 
and in the tabulation and assessment 
of results: 

1. Bob Gilkes, Professor of Soil 
Science, University of Western 
Australia, provided considerable sup- 
port and encouragement. In 1993 he 
supported the setting up of eight ini- 
tial trial plots under the supervision of 
Visiting Fellow Dr. Philippe Hinsinger 
from INRA, Montpellier, France. 

2. Dr. Mike Bolland, Plant Nutrition 
Officer, W.A. Dept. of Agriculture and 
Mike Baker, Technical Officer worked 
with us in the field giving excellent 
instruction in the setting up and con- 
duct of field trial plots. At harvest they 
assessed and tabulated results and 
provided commentary. 

3. In 1994 support continued in 
the work of Masters Student, 
Catherine Coroneos, working under 
supervision on pot trials at UWA. Her 
report showed not only a potential for 
uptake of potassium from rock dust 
but also a greater availability of this 
element to the plant than in the solu- 
ble form. 

A side effect upon which she made 
comment was the increased water 
infiltration rate noted in non-wetting 
soils in the presence of quite small 
amounts of rock dust. 

4. In 1994 a complex field trial was 
undertaken involving the setting up of 
96 trial plots in an attempt to observe 
a range of hitherto anomalies and 
anecdotal observations in one scientif- 
ic trial precinct. The result of these 
trial plots was to reinforce all observa- 
tion made by a neighbouring farmer, 
Malcolm Borgwald. 





Barry Oldfield carries remineralized tree seedlings. 
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The local farmer who 
showed the way 

Malcolm Borgward farms 3040 
hectares at Minivale, East of Dowerin. 

He has been applying modest dress- 
ings of rock dust (not granite) since 
1991. 

He describes the land as ‘medium 
mallee country’, sandy loam over clay, 
maintaining a steady pH 6 because he 
always puts the trash back and reck- 
ons this is the key to preventing acid- 
ity. 

In 1992 the paddock had produced 
a Lupin crop. ‘The land was top 
dressed with 250 kg/ha rock dust and 
the Lupins were sown with 40 kg/ha 
‘double super’ in the box. 

In 1993 he observed that weeds 


were becoming a ‘rare and endan- . 


gered species’ so he decided not to 
cultivate nor apply herbicide. He 
spread another 250 kg/ha of rock 
dust. Having ascertained that the 
residual phosphorus in the soil was 
25 ppm he decided to use no artificial 
fertilizers at all, and with an offset disc 
air seeder put in the wheat crop. The 
wheat (Cadoux) was sown direct into 
the previous year’s lupin stubble. 

As the crop emerged he again 
observed that weeds were no real 
problem, and decided against using a 
post emergent herbicide. As the sea- 
son moved into September he noticed 
some germination of the Lupin, but 
again, before the critical flowering 
stage was reached the wheat took hold 
and out-grew the competition. 

At harvest his crop went 10 bags to 
the acre (2.2 tonnes/hectare) with 
protein in the range 9.5 - 10.8%. He 
had broken out of the exclusively 
chemical approach to cereal farming 
and demonstrated the possibility of 
meeting the Australian Wheat Board’s 
target of “Iwo by Ten by 2,000’ whilst 
reducing his costs and, in all probabil- 
ity, improving his soil. 


Linking with other 
researchers at home and 
overseas 

Malcolm Borgward’s experience 


goes down in our books as ‘anecdo- 
tal’. Much more work needs to be 
done in the field to verify his observa- 
tions and to replicate his results. 

The Society is therefore engaged not 
only in promoting field trials at Amery 
Acres and in providing every assis- 
tance to researchers but it is also forg- 
ing links with those engaged in similar 
research overseas. 

1. In 1991 Sallie and I visited 
Austria to make personal links with 
those who have already done a great 
deal of research in this field. 

2. A videotape was produced fea- 
turing Prof David Bellamy (explaining 
the principles of remineralisation) and 
George Abermann who markets rock 
dust successfully to dairy farmers in 
Austria. The tape, “BELLAMY’S BIG 
BANG THEORY” is available for 
Australian $50. 

3. The Society produces a report 
describing work done majoring on 
results of scientific trials. The empha- 
sis in these reports is upon good sci- 
ence although interesting observa- 
tions and anecdotal remarks are 
included to give insights into possible 
future directions for research. 

A mailing list is maintained num- 
bering some 550 recipients as of 
October 1996. Two thirds of these are 
in Western Australia. All are named 
individuals who are on the list as a 
result of expressing interest in the 
work. I am happy to include your 
name and address as a free service 
provided you give me a request in 
writing. 

The cost of printing and mailing the 
Rock Dust Reports is met by Pioneer 
Quarries. 


The field trials at Amery 
Acres for 1996 

It is our policy to follow iocat farm- 
ing practice in all we do at Amery 
Acres. The crop sown last year was 
Lupin as we were then in the legume 
phase of the rotation. 

Feedback from Austria and earlier 
observations made in the nursery tri- 
als phase lead us to believe that soil 
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bacteria, and particularly N-fixing bac- 
teria, may be enhanced by the rock 
dust. The results were most interest- 
ing. Lupins grown on granite enriched 
soil outperformed those grown on the 
plot with the superphosphate/urea 
treatment. A heavier yield had been 
obtained at a ‘fertiliser’ cost of one 
twentieth that of conventional farming 
practice. 

Yet when the trials had been con- 
ducted for wheat a year earlier the per- 
formance was quite the opposite. In 
one plot we even managed to grow 
headless stalks! And so simple expla- 
nations based on nutrient supply do 
not necessarily hold up. Other factors 
are at work. 


Rock dust trials - 
the scientific imperative 

The following is a brief summary of 
our experience in the application of 
rock dust as a soil amendment. We 
believe that whilst numerous theories 
exist on how rock dust works, and 
even more anecdotal stories abound, 
none of this work will come to any- 
thing unless thére is good science to 
back it up. 

Whilst our nursery and field trials 
have been conducted under scientific 
supervision even these results must be 
treated with caution. Field trials on 
one location, over a four year period of 
contrasting seasons, can have only 
modest empirical value. Nevertheless 
they do give an indication for further 
trials on wide ranging sites. If 
resources and funding can be found 
we will extend the trials and fit togeth- 
er the mounting evidence. 

Two things beyond all: we need the 
trust, gifts and goodwill of those who 
share the vision of healthy landscapes, 
and we need the patience to do all 
things well. May both prevail! 


A summary of our report- 
ing to date: 

1. Granite dust promotes the fast’ 
and healthy growth of tree seedlings 
in the nursery. 

2. Granite dust particularly benefits 





nitrogen-fixing trees. 

3. Granite dust can provide some 
potassium to plants on demand. 

4. Although granite dust has a high 
pH it does not seem to raise signifi- 
cantly the pH of acid soils. 

5. Granite dust has been shown to 
reduce the yield of wheat under field 
conditions. 

6. Diorite dust may reduce weed 
competition to the benefit of a wheat 
crop. 

7. Quarry dust improves water infil- 
tration rates to the benefit of non-wet- 
ting soils. 

8. Quarry dust improves water 
retention in free draining soils. 

9. Quarry dust benefits dairy pas- 
tures by promoting legume growth at 
the expense of less productive species 
when applied as an additive to slurry 
from cattle sheds. 

10. Granite dust has given a mar- 
ginally higher yield from a lupin crop 
than either chemical fertiliser or a 
commercial rock dust blend. 

11. Composting earthworms prefer 
a feed ration to which rock dust has 
been added. 

12. Quarry dust may affect the way 
plants respond to electromagnetic 
radiation, in particular excess solar 
radiation. 

13. Granite dust does not seem to 
benefit well-nurtured gardens. 

14. Nevertheless a granite and mar- 
ble crust mixture appeared to benefit 
garden crops grown on an alluvial 
loam. 

15. Granite dust contains 27 ppm 
lanthanum, a rare earth considered by 
the Chinese to be a plant growth pro- 
moter. 

16. Quarry dust may deter wingless 
grasshoppers. 

17. Tree seedlings raised in a soil 
mix containing 5% granite dust 
appear to resist insect predation. 

18. Tree seedlings raised in a gran- 
ite dust enriched potting mix appear 
to continue fast healthy growth after 
planting out under adverse climatic 
and soil conditions typical 
of the West Australian wheatbelt. 


The radiation stress theory 


Let me conclude with an observation which may be just as valid as any based upon 


more conventional science. 


It has been suggested by a group of Austrian researchers, among them the late Dr 
Gernot Graefe, Dr Maria Felsenreich and Dr Alexander Fries Tersch that our planet 
and the life forms upon it are now suffering radiation stress. Their experience stems 
from the desperate need to restore Europe's dying forests and their observation that 
the worst affected forests were close to the alignment of the old Iron Curtain along 
which both sides were in the habit of aiming = ty radar at ee on the 
otherside. 

In order to find a remedy they began by oe humus materials | ina a logical move to 
restore good organic material to the soil. They chose grape remains from the vine- 
yards. Graefe had already spent many years perfecting the composting of this materi- 
al, one of the best ingredients for any compost heap! But as their work developed they 
found a need to include fresh minerals, and this they derived from quarry rock dust. 

From the rock dust they developed a range of cylinders, castings and egg-like 
stones whose properties were able to benefit life forms, and particularly the water 
bodies over a wide range. Placed in the ground they acted rather like acupuncture 
treatments for the forest and the farmlands. 

Have | an explanation for all this? There is one good example. Think of your watch. 
Possibly it is called a ‘quartz watch’. if so it has a crystal of quartz (Silica) as its regu- 
lating mechanism, and it keeps very good time too! Granite comprises up to 70% of 
quartz .WWhen stimulated by a small voltage the quartz crystal oscillates at a very pre- 
cise rate. 

All plants require solar electromagnetic stimulation for their life energy. Perhaps, 
just perhaps, there is something in the rock dust, a crystalline resonator for instance, 
that amplifies the beneficial radiation energies whilst blocking out the spurious radia- 
tions which we have inadvertently introduced through weakening the protective 
ozone layer and introducing all our communication ae our power grids, 
X-rays and atomic incidents... 

From around Australia and many parts of the world evidence is mounting that elec- 
tromagnetic stress needs all the study and remedial treatment we can muster. The 
Felsenreich observations open a window of opportunity and action. In her wake a 
small but expanding group has taken up this work in Western Australia. 

Like DDT, electromagnetic radiations of our making do not disappear harmlessly. 
But unlike DDT it is inconceivable that civilisation, as we know it, could now exist 
without its radiation generating tools of communication and welfare. Protection and 
remedies are therefore imperative. 
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Rain Forests 
Wiped Out 
Faster Than 
Reported 

“After years of 
Brazilian government 
claims that stricter 
environmental laws 
had slowed destruc- 
tion of the Amazon 
rain forest, newly 
issued figures show 
that deforestation has 
actually 
sharply since the 1992 
Earth Summit was 
held here, with fires 
and logging consum- 
ing rain forest the size 
of Denmark in just a 
few years. ... It also 
put an end to ) govern- 
ment claims that 
deforestation had con- 


tinued to decline in 


the years since the 
Earth Summit, when 
118 nations gathered 
for the largest environ- 
mental conference 
ever held, and Brazil 
enjoyed the public 


relations windfall of — 
having © 


seemingly 
gained control over 
deforestation.... The 


(1991-94) data show 


that deforestation rose 
34%, from 4,296 
square miles in the 
1990-91 burning sea- 
son to 5,750 square 
miles a year by 1994. 
Analysis of the data for 
1995 is expected to 
show a yet greater 
increase in deforesta- 
tion, since fires detect- 
ed last year showed 


increased 





many raging in virgin | 
rain forest, said Philip — 
Fearnside, an ecology © 


professor in Manaus.” 
(San Mateo 


9/ 12/ 96) 8 
—Don Weaver 


Fertilizing 
Forests with 


Limestone | 
Results ; are in froma 


forest fertilization ex- 
periment with lime- 
ae only, rather than 

_ broad-spectrum 


coed rock or gravel 
dust, and the positive 
results seen should 


logically point the 
Forest Service to the 
glacier-imitating broad 
spectrum remineral- 
ization method. The 
experiment is de- 


scribed in a Pittsburgh 
Post-Gazette 


(10/15/95) article, 
Acid rain among sus- 
pects as trees die in 


state forests’. “But 
now federal forest — 
researchers are ac- 


knowledging =the __ 
potential ill effects of 4 


acid deposition and 
acid rain on_ tree 
health. They have 


been swayed in part by _ 
findings from a study ° 


measured the 


that 
buffering effects of 10 
tons of 


mental forest plot.” 
“The 10-year study 
of plots in the 
Susquehannock State 
Forest and the Alle- 
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shows © 


Times, 






limestone 


spread over an ae _ healthier, 


gheny National Forest 
sugar ~ 
maples displayed sige 


that 


nificant increase in 
vigor, growth and 


seedling production in 
plot. — 
Mortality for sugar 


the limed | 


maple also declined, 
from 17% in the 


_ unlimed plot to 3% in 
the limed plot. And 
foliage tests conducted 


on leaves shot down 
and collected from the 
tops of trees in limed 


and unlimed plots 


show deficiencies in 


both calcium and 
een te in the 
leaves from the 


unlimed plots. Unter 


tunately, beech and 


cherry growth and 
_ mortality was unaffect- 
ed by the liming, and _ 
sugar maple seedlings _ 
died at a 60% rate in 


both the limed and 
unlimed plots... 


sition to soil type, 
specifically glaciated 





ated 


in calcium, magne- 


sium and other nutri- 
ents than nonglaciated — 
soils... Trees growing 
in. ‘glaciated soils are 
regenerate _ 
better and are able to _ 

withstand acid deposi- 

_tion better.” | 


—Don Weaver 


The | 
newest and hottest 
theory ties acid depo- 


unglaciated soils. _ 
soils in 
some parts of the 
-northem tier are richer 


19. There could be a link between 
the use of rock dust and the noted 
absence of fungal attack in the early 
stages of seedling growth. (Putting 
observations 10 and 19 together may 
indicate a direction for research into 
controlling Anthracnose, a fungal dis- 
ease threatening a $200 million indus- 
try in WA alone!) 


Valued input 

Throughout the past seven years 
since the first very tentative rock dust 
trials were begun we have been well 
served by our Western Australian sci- 
entists: 

@ From Curtin University Assoc: 
Professor J.E.D. Fox and Associate 
Professor Jonathon Majer; 

@ From the University of Western 
Australia Prof Bob Gilkes, Assoc Prof 
Lynette Abbott, Dr David Jasper and 
Visiting Fellow Dr Philippe Hinsinger; 
from Edith Cowan University Dr 
Frank Flanagan and Dr Adrienne 
Kinnear; 

@ From Agriculture WA Dr Mike 
Bolland and Mike Baker. To these and 
all their students who did so much of 
the field work and number crunching 
we offer our warmest thanks. As for 
the hundreds of days of voluntary 
work. by members of Men of The 
Trees, well we just do that for the 
Earth in the style of our Founder, 
Richard St Barbe Baker, who set so 
rich an example. 

Barrie Oldfield is President of the 
Western Australia branch of The Men of 
The Trees and a film maker. 
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Remineralizing farms, 
gardens and orchards; 
scientific goals and 
measures, government 
agencies, industries 
and businesses from 
horticulture to perma- 
culture; and other 
food and fiber 
production systems. 


canes 


will have nothing to do with this 
destruction of life, I will play no part 
in this devastation of the land, I am 
determined to live and work for peace- 
ful construction for I am morally 
responsible for the world of today and 
the generations of tomorrow.” 
—Richard St. Barbe-Baker 
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‘Mineral Fines’ 


Rock Dust 


The Virgin Soil Supplement Of The Future 


By LEE FRYER 
Chairman, Food & Earth Services, Inc. 
Senior Author — The Earth Foods Books 


at is rock dust? What 

are ‘mineral fines’? 

They are mineral parti- 

cles of virgin soil; 

un-mined by plant roots for nutrition 

of plants. Un-processed by leaching 
and erosion. 

Add biological agents and processes 
of Nature, and Presto! You have an 
example of virgin soil. However, to be 
chelated and further processed by 
earthworms, humic acids and plant 
foods must be aided by rainfall. 

For at least two centuries 
‘organic-natural’ farmers, home gar- 
deners and primitive horticulturists 
have instinctively and overtly known 
about virgin soil and rock dust, and 
about the inherent values of the min- 
eral particles. 

For 40 years, as a fertilizer industry 
agronomist, I have known these truths 
but have been frustrated in efforts to 
prove that an up-to-date rock dust 
technology could be conceived, lab 
proven, field adjusted and added in 
America’s mainline systems of farming 
and home gardening. 

These were the problems, as seen 
by cost-conscious, market trained fer- 
tilizer business people of our day and 
time: 

@ Their perception that it costs too 
much to mill, bag, handle and haul 
this ‘low plant food value per ton’ 





Lee Fryer. 


product. 

@ Supermarket food shoppers did 
not demand nutritious, delicious 
‘safe to eat’ farm foods; only lots of 
low priced produce. 

@ Farmers, agribusiness people 
and home gardeners do not like to 
handle and apply fertilizers in dusty 
forms. 

So, the rock dust and mineral fines 
enterprise in America has languished; 
along with the traditional organic 
farming industry, as I have discussed 
in our Earth Foods books. 

But, today in the mid-l1990’s, there 
is a big change. 
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The Big Change 

Briefly stated, this is what has hap- 
pened: 

@ Mainline food shoppers, in rising 
numbers are demanding nutritious, 
well-grown ‘safe to eat’ farm foods; 
exceeding the future capacity of the 
organic food industry to supply; open- 
ing a big ‘market niche’ for up-to-date 
neo-organic systems of farming. 

@ America’s environmental move- 
ment is moving out of it’s ‘institution- 
al cloisters’ into the regions and com- 
munities; for example, demanding 
abatement in run-offs of excess nitro- 
gen and farm chemicals into ground- 
waters, wells, lakes, streams and rivers. 

These changes are potent and real. 
They are driving forces which, 
addressed with competent technolo- 
gies and trade resources, can open 
large, strong market demands for 
up-to-date enhanced ‘mineral fines’, 
economically processed and skillfully 
marketed by America’s rock milling 
industry. Want an example? Here it is: 

‘XYZ’ broccoli grower, near 
Watsonville, served by Earth & Sea 
Products Co., wants to fill an order for 


es fee 


| vated ie concentrations of available rns potassium neki 2 magne- . 


certified (lab screened) ‘safe to eat’ 
broccoli (or lettuce), to be sold by 
Raley’s Supermarket. Adequate sup- 
plies of compost and other bulk organ- 
ic supplements are not yet available for 
‘mineralizing’ and enriching these food 
crops. What does ‘XYZ’ company do? 

It goes to Earth & Sea Co. and buys 
100 tons of ‘enhanced and agglomer- 
ated’ mineral fines, to be applied at the 
rate of 400 pounds per acre in the root 
feeding zones of these food crops. 

In this practice, XYZ Company will 
not try, mainly, to ‘mineralize the 
Earth’ although it will achieve some of 
that, too. Rather, XYZ Company will 
mainly mineralize and feed its food 
crops in economical ways to qualify 
them for sale in high quality ‘good 
food’ supermarkets, such as Raley’s 
and Whole Foods in California. 

The essential technologies, process- 
es and crop growing supplements are 
available for proceeding step-by-step in 
this exciting rock industry develop- 
ment. Briefly, here are some of the 
‘nuts and bolts’ for putting it together. 





sium in soil at planting and at harvest by as much as 2- 300%, The availability of 
; nutrients rose between planting and harvest i in remineralized soils, whereas the : 
nutrient levels fell with the other regimes. Benefits of rock dust in maintaining or 


enhancing levels of soil nitrate and organic matter were apparent. The results sup- | 
port remineralization as a means of sustaining soil | fertility by aaa) levels of 


available plant nutrients. 


eS 
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Technology For Producing 
‘Enhanced Mineral Fines’ 

Briefly stated, here are the guides: 

# Count the ‘rock particle’ as a 
nutritious ‘matrix’ to be chelated and 
enhanced. 

@ Add humic and fulvic acids, 
derived from humus, as Nature’s 
chelating agents and to strongly 
enhance growth of root hairs to ‘mine’ 
the mineral nutrients. 

@ We'll add bio-supplements to 
vitalize the entire mineral and organic 
decomposition and nutrition process. 

@ We'll add chelated key trace min- 
erals to improve their ratios to each 
other and supply missing ones. 

@ We'll add lignin sulphonate fur- 
ther to chelate all of the minerals and 
to ‘agglomerate’ the entire product, 
converting it to the desirable crumb 
structure. 


Proofs Of Efficacy — The 
Research Validation Part 

In the U. S. A. it is inadequate sim- 
ply to possess a valuable fertilizer and 
crop growing technology, or ‘special 
use’ fertilizer product, ready for sale 
and use. You must also ‘prove the effi- 
cacy’ of the product using services of 
an accredited state or USDA research 
agency. : 

Recently, as noted by some members 
of the U.S. rock milling industry, our 
company has made agreements with 
the Beltsville National Agricultural 
Research Center, under which ‘proof 
of efficacy’ research may be conducted; 
such as in this ‘mineral fines’ situa- 
tion. Interested companies are wel- 
come to communicate with us con- 
cerning this vital service; needed, in 
any event, for education of the farm, 


garden and agribusiness markets. 


We Are Strongly Challenged 
By This Business 
Opportunity 

During 40 years in the fertilizer 
industry, I have assisted in some fasci- 
nating developments, akin to this one 
with ‘mineral fines’; for example, devel- 
and adapting the Ferro 





Corporation Fritted Trace Elements, 
trade named FTE. 

This was a silica crystal used by 
Ferro to produce white enamel for 
America’s refrigerators and kitchen 
stoves. It was pre-heated silica sand, 
molten at 2,900 degrees F, sprayed on 
the kitchenware. Ferro had 60% of this 
market; could afford technical and 
business adventures. 

However, Mr. Gene Bruton of Ferro 
Corp. was an agricultural man. He said, 
‘Let’s incorporate trace mineral nutri- 
ents in the silica crystals, regulate their 
hardness, make it just right for 
timed-release of the minerals for plant 
and crop feeding.’ 

I was the consultant helping to for- 
mulate and regulate the timed release 
of those key minerals: Fe, Mn, Zn, Cu, 
B & Mo. This technology was success- 
ful, although 30 years ahead of its time. 
I believe it is currently used in Japan. 

The rock industry’s challenge 
enhancing ‘mineral fines’ for large-- 
scale use in U. S. agriculture and horti- 
culture is a challenge of even greater 
fascination and magnitude. We are 
ready to join with rock—milling compa- 
nies in seeing what can be done, 
including proving efficacy of these 
products at the Beltsville Research 
Center. - 

Feel free to communicate with your 
interests and suggestions, either to 
Joanna Campe, editor, or to Lee Fryer, 
at 11221 Rose Lane, Wheaton, 
Maryland 20902. FAX (301) 946-7411. 

Lee Fryer graduated from Oregon 
State University in 1936 with a masters 
in farm management and soils and 
worked 13 years for the USDA as a farm 
credit specialist, staff leader, and adminis- 
trator. In addition to numerous endeav- 
ors, Mr. Fryer founded and served as a 
chief officer in high tech fertilizer and 
agricultural development companies 
based in Washington, D.C. He has also 
authored several books, including The 
American Farmer, Ecological 
Gardening, and Whole Foods for You. 
Currently, he serves as president of Earth 
Foods Associates, based in Wheaton, 
Maryland. 


Remineralize the Earth 
Co-sponsors Kenya Project 


Elfin Permaculture has initiated the 
Permaculture/Remineralization 
Education project in cooperation with 
Remineralize the Earth, Inc. The project 
undertakes education on permaculture, 
including soil remineralization, by invi- 
tation, in “Third World’ countries, par- 
ticularly where there are capable orga- 
nizers already at work. We seek to serve 
as catalysts and networkers in the devel- 
opment of local permaculture projects 
and related soil-improvement pro- 
grams. 

As our first project, Elfin Perma- 
culture has helped create the 
Permaculture Foundation/Network, 
Kenya (PEFNET/Kenya). In 
a three or four-year program, ‘ 
Kenyans will establish a per- 
maculture education, de- 
monstration, research, out- 
reach and resource center in 
the Lake Victoria region. 
Several parcels of land have 
been donated. 

One immediate goal is to evaluate 
the potential of chinampas gardens 
along Lake Victoria, where under-nutri- 
tion is rife. Dan Hemenway has a win- 
dow of opportunity to study chinampas 
in Mexico City where they were devel- 
oped millennia ago and still are used. 
About $25,000 are needed immediately 
for this part of the project, as we have a 
chance for help from a Mexican univer- 
sity in translation, etc. In exchange, 
Dan will teach a Permaculture Design 
Course at the university. Dan is also 
experimenting with chinampas, incor- 
porating permaculture design and rem- 
ineralization, at Elfin Permaculture’s 
Barking Frogs Farm in Florida. 

Kenyans will adapt chinampas to 
their conditions and culture. Later, that 
experience can help develop highly pro- 
ductive gardens on wetlands for other 
undernourished peoples. 

The first phase of PEFNET training 
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starts this August, when Michael and 
Jane Odula begin Elfin’s internet per- 
maculture correspondence course. Elfin 
has funded tuition, but PEFNET needs 
$350 for books. 

Next, at Lake Victoria’s permaculture 
center, in August, 1998, Dan teaches a 
‘live’ Permaculture Design Course. This 
requires at least $32,500. Then, we will 
work with the Odulas and other 
Kenyans to build a program in which 
annual permaculture design courses are 
taught increasingly by PEFNET people. 
Elfin Permaculture will continue sup- 
port and coaching, to be phased out by 
the third year. Meanwhile, we will iden- 

tify information and 

germplasm needs, while 
PEFNET prioritizes re- 
search and demonstration 
projects and raises funds. 
More money will support 
email access, library re- 
sources, networking with 
other African and _ tropi- 
MombasaCcal centers, and other 
goals identified by the 
Kenyans involved. 

All contributions are welcome. 
Please assign gifts that are to be US tax- 
deductible to: ‘PREP-Permaculture 
Project.’ Please specify if you want to 
designate your contribution for a par- 
ticular purpose. Write or email for an 
address if you prefer to make contribu- 
tions directly to Kenya or Elfin. 

For Mother Earth, Dan Hemenway, 


my 


Yankee Permaculture Publications 
(since 1982), and Elfin Permaculture 
workshops, lectures, Permaculture 


Design Courses, consulting and perma- 
culture designs (since 1981.) Our next 
on-line correspondence Permaculture 
Design Course begins August, 1997. 
Contact Dan & Cynthia Hemenway, 
PO. Box 2052, Ocala, FL 34478-2052, 
USA. E-mail: YankeePerm@aol.com. 
Internships now available. 
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Men of the Trees 
Update 


The Men Of The Trees, Western 
Australia Branch, published its Rock 
Dust Report No. 8 in July, 1996. We 
condense some of the contents below: 

@ The Branch participated in the 
national conference of the Institute of 
Quarrying in October 1995. Dr. René 
Haller of Kenya told how he “restored 
an abandoned limestone quarry to 
equatorial jungle.” The regenerated 
quarry attracts eco-tourists based in 
nearby Mombassa. Nitrogen-fixing 
Casuarina junghuhniana jump started 
the succession to jungle, aided by 
hordes of millipedes that reduced its 
litter to humus. (This project might 
put all rock dust users on alert to fig- 
ure how they will repair the hold they 
make in the Earth. —DH.) 

Sam Catalano developed an agricul- 
tural rock dust business from his 
father’s quarry, supplying Queensland 
cane and banana growers with pulver- 
ized basalt. According to Sam the prod- 
uct Min Plus protects bananas from 
nematodes and banana scab moth lar- 
vae. MinPlus research results have 


Tasmanian Film Looking for Sponsorshi ) 


Mark Stevens is the professional cameraman who took the offi cial fi 
Rock Dust. Seminar on October 30, 1995 near Dover, which featured Sam 
Catalano, Director of Pacific Minerals, Ltd. of Innisfail, Queensland, and Charl 
Peatty, Director of Afforestation Pty, Ltd of Perth, Western Australia. M 


needs final spo orship to fi nish the film. Hazel Brothers is sponsoring 50% a 
rest of the funding i is needed to ‘complete the film. Additional footage would fea 





ture SR trials before and after, with a control. We appreciate any off of locat 
_ from growers/farmers, in order to make the extra footage. Please ontact | Mark - 
Stevens, S.M TN, Box 513 ee 2627, ~ S. W., ee 


been featured in past issues of RE and 
are available in the RE Research 
Packets for Agriculture. Much new 
research is underway and will be 
reported on in future issues. 

@ The report also interpreted 
results of 1995 remineralization field 
trials on lupins. According to M.G.O. 
Manson, Senior Research Officer in 
Agriculture for Western Australia, 
“results presented...do not appear 
to (show) any benefits (from) the 
products used. ... In view of the 
results shown, grain sample analysis 


TABLE | 
Amery Acres, Dowerin, Lupin and rock dust trials for 1995 


Treatment 


East West Mean 
Diorite 2823 2578 2696 
NPK 3250 2840 3045 
Granite 2768 2804 2786 
Neomin 3056 3105 3081 
Control 2702 3139 2921 


Dry matter yield of whole tops, kg/ha 


Grain yields, December, 1995, kg/ha 
East West Mean 


1272 1300 1286 
1080 1406 1242 
1530 1620 1574 
1412 1362 1386 
1320 1676 1498 


Comments: I offer an added interpretation. Note that the NPK treat- 
ment stimulated the highest vegetative growth and the lowest seed yield. 
It is common with legumes to put energy into leafy growth when overfer- 
tilized. Note that the control, lupin grown on ground with no fertilizer 
added, outproduced the remineralized and the NPK plots. This indicates 
that there are factors at work not indicated by the report. One measure I 

_ would like to see is soil organic matter before and after lupins. We might 
see greater yields from soil amendments if there had been a regular pro- 
gram of plowing down succulent green manures. Since soil moisture was 
high, organic content and/or compaction are implicated. —DH 
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for nutrient content does not seem 
warranted.” 

Malcom Borgward, a neighboring 
farmer, was more generous. “...the 
lupin results at Amery Acres sow mar- 
ginally better results on granite dust 
which is high in Mn (700 ppm) but 
contains a higher fraction of finer dust 
that Diorite which contains as much » 
as 1800 ppm Mn. Crops treated with 
Granite dust and Diorite dust looked 
good in the field with good pod for- 
mation and little weed competition.” 
Borgward explained that local soils are 
low in manganese and calcium. 

“The NPK treatment gave the worst 
results for several reasons: Firstly, it 
was a winter of above average ... and 
this would have caused loss of nutri- 
ent leaching of such soluble chemi- 
cals. Secondly, the high concentration 
of acidic chemicals close to the roots 
would have severely inhibited micro- 
bial activity which in turn restricts 
root growth. Thirdly, the plant sets up 
an expectation of high nutritional sta- 
tus, not requiring deep or searching 
feeder roots. Fourthly, the nitrogen in ° 
the soil depresses the rate of infection 
with N-fixing bacterial and conse- 
quent root nodulation.” [It is my 
understanding that nodules form but do 
not fix nitrogen when it is already abun- 
dant.—D.H.] 

@ Trees showed much greater 
response to remineralization than did 
lupins, at the Western Australia Branch. 

—Dan Hemenway 





One Permaculture Approach to Increasing 
the Availability of Minerals in the Soil 


BY DAN HEMENWAY 


There are four basic approaches to 
increasing the availability of minerals 
in soil: 

1) Release minerals by soil fungal 
and microbial action; 

2) Release minerals using accumu- 
lator plants; 

3) Release minerals by animals; and 

4) Add minerals taken from other 
ecosystems. 

Most techniques of organic growing 
accomplish the first approach. They 
supply organic matter (food for soil 
organisms), air and water. Cover pre- 
serves the. surface microclimate. 
Cover, such as mulch or a carpet of 
plants, is profoundly important, but 
maybe not essential in some cases. 
Some approaches to organic garden- 
ing mix too much air with soil and 


apply most or all organic matter in 
predigested (composted) forms. Then, 
the mineral “release” process may 
slow and fertility depends mainly on 
the minerals added in the compost. 
On an agricultural scale, Keyline culti- 
vation promotes availability of soil 
minerals, thereby improving soil con- 
ditions. 

1) Keyline cultivation, which has 
been described more fully in earlier 
issues of RE, opens channels in the 
soil that invite penetration of air and 
moisture and provide an easy route for 
plant roots to follow moisture down. 
When the plants do not have to 
expend energy penetrating compacted 
soil, the energy becomes biomass, 
below the surface, as roots, and above 
the surface as stems and leaves that 
further protect the soil. Keyline culti- 
vation is a very holistic approach to 


REMINERALIZING WESTERN SOILS 


with 


SPIRAL 


For: 


¢ Larger Plants, More Vigorous Growth 


¢ Increased Flower and Fruit Production 


¢ Better Pest Resistance 


soil management on a farm scale, and 
cannot be described properly in a 
short space. 

2) Accumulator plants, often in 
association with root fungi 
(Mycorrhizae), can take minerals in 
forms not available to most plants and 
incorporate these minerals in their 
own tissue. When these plants 
decompose, the minerals are now 
available to the less “skilled” plants. 
Many weeds of poor soils do this: 
comfrey, dandelion, buckwheat, 
clover, and many others serve this 
function. Obviously, this can work in 
concert with the first method (1). 
Woody plants often accumulate cer- 
tain minerals, including understory 
species (e.g., dogwood), pioneer 
species (e.g. Juniperus), and mature 
forest species (e.g. sugar maple). This 
short list blurs the extent to which 
plants act as pumps to bring available 
minerals to the usual feeder root zone 
near the surface vs. the actual incor- 
poration of minerals in “unavailable” 
form. I just do not know. 


VOLCANIC AND GLACIAL ROCK DUST 
offers a BROAD SPECTRUM OF MINERALS 
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Snow Pond Farm Supply 
RR 2 Box 1009. Belgrade, ME 04917 
(800) 768-9998 
mail order source for: 


certified seed potatoes 


organic fertilizers 


clodbuster pebble rock phosphate 


azomite liquid seaweed 
kelp meal greensand 
bone meal 

alfalfa meal blood meal 
worm castings soil-building seed 
season extenders organic pest controls 


black rock phosphate diatomaceous earth 
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3) Animals with gizzards, such as 
earthworms, birds, etc., use mineral 
particles to grind food. The process 
consumes mineral particles, which 
need to be replaced. So we can 
assume that the bits of rock also get 
ground. (I can’t imagine why this 
wouldn’t happen.) The release of min- 
erals in gizzards happens when the 
grinding exposes fresh surface. In the 
animal gut or in the soil organisms (1 
and 2) treat the fresh surface with 
digestive secretions, dissolving miner- 
al for incorporation in living tissue. 

Obviously, particle size varies with 
the species. The particles in an earth- 
worm gizzard hardly qualify as rocks. 
Chickens pick up pebbles and I'd 
guess (for lack of direct experience) 
that an emu would use something 
that David might pick up if Goliath 
were pestering him. In many cases, 
minerals released from small parti- 
cles, such as an earthworm might 
process, would contain a different 
proportional content of elements than 
minerals released from the small peb- 
bles that a turkey might grind. 


Amongst vertebrates, anyway, the 
food eaten determines the strength of 
the gizzard and therefore probable 
remineralization potential. Seed eaters 
do a lot of grinding; insectivores do 
not need to grind much. So a sparrow 
probably does more remineralizing 
than a bluebird. (Guano of insecti- 
vores is famous as fertilizer suggesting, 
as seems reasonable, that they are ani- 
mal concentrators of nutrient.) 
Lizards have gizzards. A flock of chick- 
ens on free range with access to a 
range of stony particles will certainly 
do a better job of remineralization 
than birds kept in cages, feed pre- 
ground feeds, and given only oyster 
shell for grit. 

4) Minerals may be added as rock 
powders, as organic matter, or as 
residue of organic matter. Reminerali- 
zation with very fine (-200 mesh) rock 
powder has been shown to produce 
marked and measurable improve- 
ments in effective soil fertility (e.g., 
yields). This magazine regularly 
reports on the results of research 
involving the use of rock powders. 
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© 100% natural 
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chemicals 
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MINERAL RITE" Can Promote: 


¢ Waterholding capacity of soil 
* Beneficial soil bacteria 
¢ Earthworm population 
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reports on the results of research 
involving the use of rock powders. 

Mineral-rich plants, such as sea- 
weed, can be taken from one ecosys- 
tem to another for this purpose. Plant 
residue, for example wood ash, can 
also be applied to gardens instead of 
returning it to the forest. Formerly, 
nutrient translocation by large animal 
migrations took place. Imagine the 
minerals deposited over the flyways of 
Canada geese or passenger pigeons. 
Now we reverse the process and 
export minerals, via agriculture and 
food distribution systems, to situa- 
tions where their trip to the mineral 
sink (the oceans) is hastened by flush 
toilets, etc. 

These methods can be combined 
and always are in natural remineral- 
ization (though sometimes 
sequenced, as in glacial retreat where 
ground rocks support accumulating 
boreal plants that in turn bring in par- 
ticle grinding birds, etc.) 

Please forgive this oversimplifica- 
tion. The level of information above 
suffices a thinking gardener to use 
strategies. We have more detailed 
treatments of this theme in our publi- 
cation The International Permaculture 
Solutions Journal Vol. I, no. 3 (Soils 
issue). 

Dan Hemenway is a permaculture 
teacher, including on-line email courses, 
the editor of The _ International 
Permaculture Solutions Journal (TIPS) 
as well as other permaculture publica- 
tions, and a frequent contributor to RE. 
Volume I of TIPS, which contains the 
special soils issue, is available from 
Dan’s Yankee Permaculture, PO. Box 
2052, Ocala FL 34478-2052 USA, at a 
postpaid cost of US $28 in the US and 
US $30 elsewhere. Yankee Permaculture 
also distributed Water for Every Farm 
and the Keyline Method by P A. 
Yeomans postpaid for US $33 in the US 
and US $36 elsewhere. For information 
about permaculture training, write to the 
above address or email Dan at 
Permacltur@aol.com. 


Clover pot test. 





Student Project 
at the University 
of Massachusetts 


Pot test on radishes and clover using 
basalt dust or Planters II as fertilizer 


BY JOHN KUZPA 


y intentions for this 

experiment (in order of 

importance to me) were 

to find: first, how rock 

dust compared with no rock dust fer- 
tilization; second, to see the difference 
between the pelletized and enriched 
Planters II and the free basalt dust 
obtained at The Notch in Amherst, 
Ma; thirdly, to see the difference 
between compost and no compost in 
the soil; and finally, to see if it worked 
better with root crops or shoot crops. 
My experiment was set up using a 
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quick growing 28 day radish variety 
and Dutch white clover seed. Each pot 
had either 10 radish seeds or approxi- 
mately 50 white clover seeds sown. 
After the first true set of leaves 
appeared, I thinned the radishes to 
three per pot and cut the clover popu- 
lations in half. The pots were either 
filled with all pro-mix potting soil or 
half-filled with UMass-natural com- 
post (which was made from cranberry 
wastes). 

All pots were fertilized with two 
heaping tablespoons of either the 
Planters II or the basalt dust obtained 
at the Lane and Sons’ quarry in 
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the right. 


Amherst for free. Each variable had 
four replications to reduce scientific 
error (See Graph 1).. The plants were 
grown for approximately 30 days. 

All the seeds explosively germinat- 
ed in about three or four days with an 
almost 100 percent germination rate. 
The seedlings were looking healthy 
until after the first week, when there 
was a week straight of cloudy days. 
This made the plants a little leggy. In 
addition to the cloudiness affecting 
the plants, I also found their location 
in the greenhouse (near the end wall) 
put them in shade for part of even 
sunny days. During the first 14 days of 
growth all the plants looked similar in 
height and in overall health. By the 
20th day the radishes that had no 
treatment were looking stringy and 
the clover with no treatment was not 
as tall as the rock dust fertilized ones. 
At this point, I also felt that the com- 
post caused immobilization of nutri- 
ents because the plants (both clover 
and radish) with compost did not 
look as healthy as the ones with no 
compost. 

After measuring the height of the 
clover and harvesting and weighing 
both plants, the data was put into a 
Statistical Analysis Program on a com- 
puter. This program measures the vari- 
ances between the replications and 
compares it to the variances between 
treatments. For example, if the weight 
of the radishes varied 20 grams in 


between the replications and only 10 
grams between the two treatments, 
then that treatment was not signifi- 
cant. The computer prints out a long 
analysis comparing all treatments and 
showing, in an easy to read manner, 
which treatments were significant. It 
also shows the means and standard 
deviations of all the treatments. 

From these printouts I determined 
that there was no significant differ- 
ence between the radish plants with 
no compost and the plants with com- 
post, for all treatments. This surprised 
me because I thought earlier that 
there was a difference; however, the 
computer showed that the variations 
between the replications was greater 
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than in between the treatments. This 
is where the computer program comes 
in handy, by showing more than I 
could observe. It stated that the differ- 
ence between the radish plants with 
and without compost was only 2 
grams but between the replications 
the standard deviation was almost 10 
grams, therefore the result was not 
significant. I also determined that the 
basalt dust and the controls with no 
fertilization also had no significant 
results. The only big difference was 
between the Planters II and the other 
treatments. Its average weights were 
15 grams higher than the control and 
almost 20 grams higher than the 
basalt dust. 

The first results I gave were for the 
radish, these are just for the clover. In 
the clover the compost did make a sig- 
nificant difference reducing the aver- 
age height by one centimeter and the 
average weight by 2 grams. Also the 
Planters II performed the best again 
on the height, second was the basalt 
dust and last was the control. These 
results for the clover coincided with 
my own visual observations made over 
the course of the experiment. 

In summary, for the radishes, the 
compost made no difference and the 
basalt dust surprisingly had a lower 
average weight than the control. The 
Planters II radishes scored the highest. 
In the white clover the compost made 
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Control: Radish and clover grown without rock dust 
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Graph 1: Soil combinations Radish and Clover were grown in. 
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a difference in height and weight, low- 
ering both. In height the fertilizer 
made a huge difference, with the 
Planters II in the lead with an average 
of 10.5 cm and the basalt at 9.25 cm 
and the control at 8 cm. (All without 
compost.) With compost the 
averages were in the same 
order but averaged about 1 
cm shorter. 

These results lead me to 
believe that the Planters II is a 
superior rock dust fertilizer. 
For the budget minded, the 
basalt dust worked well also, 
and is available free. So, when 
choosing between the two 
you have to make a decision about 
which one is more significant to you— 
price or performance. 

During the course of doing this 
experiment I learned a few things on 
how to improve my version to show a 


more accurate depiction of the perfor- 
mance of these two fertilizers. First of 
all, the plants needed extra fertilizer. 
My plants started to show nitrogen 
deficiencies during the later part of 
their growth. If 1 were to do this exper- 


“These results lead me to believe that the 
Planters II is a superior rock dust fertilizer. 
For the budget minded the basalt dust worked 
well also, and is available free. So when choos- 
ing between the two you have to make a deci- 
sion about which one is more significant to 


you— price or performance.” 


iment over again I would add a nitro- 
gen fertilizer uniformly to all the 
plants. 

Another problem that I had was 
lack of light in sufficient levels for 
optimal growth. This however was not 


in my control and I would hope that if 
I did this again there would be suffi- 
cient sunlight. Another problem was 
that the soil I used was pasteurized 
pro-mix consisting of two parts peat, 
1 part perlite and 1 part- vermiculite. 
Since this mix is pasteurized 
many of the beneficial micro- 
organisms are killed. In field 
soil the. micro-organisms 
would be boosted by the rock 
dust to high levels and this in 
turn would benefit the plant. 
But the lack of these benefi- 
cials may have been the rea- 
son why the basalt results 
were lower than the control 
with the radish crop. In conclusion if 
I did this again I would completely fer- 
tilize the plants, to equal levels, and 
use a good field soil to get the benefit 
of the microorganisms. 
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UPDATE 1996 


Soil Remineralization for an Economically and 
Ecologically Sustainable Agriculture in the Pioneer Valley 


he research project was initi- 

ated to evaluate some of the 

benefits that soil remineral- 

ization can have in Massachu- 
setts’ agriculture using locally avail- 
able mineral fines. The research is 
being funded by the Massachusetts 
Society for Promoting Agriculture, the 
Na-tional Aggregate Association 
(NAA), the National Stone Association 
(NSA), and the Center for Aggregate 
Re-search/Aggregate Foundation for 
Technology, Education and Outreach 
(CAR/AFTRE). 

The research in 1996 evaluated the 
benefits of the rocks dusts as amend- 
ments to increase soil fertility. The 
research was designed and conducted 
_ by the Project Coordinator Joanna 
Campe, Remineralize the Earth, Inc.) 
a Research Consultant (Allen V. 
Barker, Professor, University of 


Massachusetts), an intern (Tara A. 
O’Brien, doctoral student, University 
of Massachusetts), and by three farm- 
ers and the Smith Vocational School 
Farm. 


Smith Vocational 
Agricultural High School 
The Smith School Farm is an organ- 
ic producer of vegetables with its own 
Community Supported Agriculture 
(CSA). Lettuce was chosen as the test 
crop for our project because it is pro- 
duced in several seasonal plantings at 
the School Farm for the CSA harvest. 
Multiple cropping allowed for replica- 
tion of experiments within the regular 
cropping plans of the Farm. Romaine 
lettuce was common in all plantings 
with time and location on the Farm, 
and results were collected with this 
produce. Plots at the Farm were 4-ft 
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wide by 30-ft long with 4 rows of let- 
tuce, one of which was always 
Romaine lettuce. Plots were divided 
into three 4 ft x 10 ft subplots to 
which the following treatments were 
applied to the soil and tilled in with a 
engine-powered rotary cultivator: 

(1) a mixed, complete organic fertil- 
izer (4-4-4); 

(2) a compost made from food 
wastes and applied at 20 tons/acre; 
and 

(3) the compost at 20 tons/acre and 
basalt rock dust at 4 tons/acre. 

Four crops were grown with these 
treatments applied 3 days before 
planting dates of June 21, July 8, July 
23, and August 12, 1996. The time 
needed to grow marketable heads of 
lettuce was about 4 to 5 weeks. Soil 
samples were taken just after applica- 
tion of materials and at harvest of let- » 
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tuce. The sample leaves were dried 
and ground for tissue analyses by the 
University of Massachusetts Soil and 
Tissue Testing Laboratory. The har- 
vests of individual crops from the 
multiple plantings were treated as 
blocks for statistical treatment by 
analysis of variance. 

The treatments did not have signif- 
icantly different effects on average 
yields of heads of lettuce, although it 
appeared that the treatment with rock 
dust had slightly suppressing effects 
on the head size. Chemical analyses 
of the leaves indicated that all treat- 
ments produced heads with adequate 
concentrations of macronutrients and 
micronutrients. Potassium concentra- 
tions seemed to be high, into the 
range of luxury consumption, but all 
of the other nutrients seemed to be 
within normal ranges of concentra- 
tions. 

In the first harvest of lettuce (plant- 
ed June 21, 1996), an infection with 
septoria leaf spot (Septoria lactucea 
Pass.) occurred with the plants in the 
conventional organic treatment. No 
infestation occurred with the plants in 
the in soil amended with compost and 
rock dust. The plots with only com- 
post had some infestation with the 
disease but less than that in the plots 
receiving the conventional treatment. 
These findings indicate it would be 
valuable to do further research to see 
-if remineralization inhibits the devel- 
opment of this seed-borne disease. 

The additions of rock dust to soil 
enhanced the concentrations of some 
extractable plant nutrients in the soil 
relative to those nutrients present in 
the soils with the conventional treat- 
ment or with the compost addition 
alone. In many cases, the enhance- 
ment was significant, as much as 200- 
300% higher nutrient concentrations 
of mineral elements. Tests also indi- 
cated that no pollution with heavy 
metals or no enhancement of soluble 
aluminum was occurring. 

Other beneficial effects from addi- 
tions of composts and rock dusts were 
slight neutralization of soil acidity. 
The soil was already at a favorable pH 


house tomatoes in containers. 


for crop production, but the raising of 
the pH by the rock dusts indicated 
potential beneficial effects of rock 
dust amendments to acidic soils. The 
beneficial effects occurred within a 
short period of time, about 4 to 5 
weeks. Organic matter appeared to be 
raised by the additions of composts 
and rock dusts but not significantly 
according to an analysis of variance. 
The soil was already relatively high in 
organic matter with a base of nearly 
4% organic matter. 
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Professor Alan V. Barker and Tara O’Brien check the progress of green- 


Timothy Smith Farm— 
Apples 

At this farm in Shelburne, MA, an 
experiment was run to evaluate the 
value of rock dusts for the production 
of apples. This grower follows an inte- 
grated pest management system. 
Three treatments were applied: 

(1) conventional treatment with no 
fertilization in the first year 

(2) basalt rock dust applied to sur- 
face at 10 tons/acre and disked in 3 
inches at planting; and 

(3). basalt rock dust mixed into the 





planting hole at 1 lb/ft.’ soil at planti- 
ng. 

The treatments were arranged in 
two randomized complete blocks of 
Pioneer Macintosh apples and a block 
of Golden Delicious. Individual plot 
sizes were 125-ft long with 12 ft 
between rows of trees. Each row con- 
tained 25 trees. Soil samples were 
taken just after planting (April 19, 
1996) and at about the time of leaf 
sampling (August 22, 1996). Soil 
samples were taken by pooling 8 cores 
(12-in deep) from each treatment. 
Leaf samples were taken on August 
16, 1996, at a time that is customary 
for sampling of apple trees for assess- 
ment of their nutrient status. Lengths 
of the center leader of all trees in a 
block were measured as an assess- 
ment of seasonal growth. 

Growth did not differ among treat- 
ments. Also, the treatments had no sig- 
nificant effects on nutrients in the leaves. 
Soil samples and soil tests showed no 
differences in nutrients or nonessential 
elements concentrations. Differences in 
soil tests from the time of planting to the 
time of sampling in August appeared to 
be normal seasonal variations. 

It seems that in working with newly 
planted trees, it may take years to see 
results such as increased growth rate 
or higher nutrient content of the fruit 
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a barley field. 


Professor Barker and Tara O’Brien apply mineral fines to 
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The strawberry leaf on the left is remineralized, versus the leaf on the 
right. Sample leaves collected by Tara O’Brien. 


and results of this test may not be 
clear within the two year span of this 
research project. For example, while 
tree seedlings in pots of the Men of 
the Trees trials show immediate posi- 
tive response in growth to remineral- 
ization, forest plantings which eventu- 
ally showed up as four times the wood 
volume over a 24 year period showed 
no difference until the sixth year in 
central Europe (Research Packet for 


Forestry, p. 23). We hope in the sec- ° 


ond year to work also within the 
established orchard with foliar sprays 
to note more short term effects. 
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Williams Farm— Sweet Corn 

At this farm in Deerfield, MA, an 
experiment was run to assess basalt 
rock dust and glacial moraine fines in 
the production of sweet corn. This 
grower used conventional practices of 
chemical fertilization and pest control 
in crop production. The treatments 
included: 

(1) basalt trap rock applied to soil 
surface and disked in before planting; 

(2) glacial moraine fines (Westfield 
source) applied as was the basalt; and 

(3) plots with no mineral fines 
added. 

This experiment was conducted at 
two sites. The experimental design 
was a 3 x 3 Latin Square. At one site 
(Plot A), chemical fertilization of 
about 100 lb N, 40 lb P and 80 lb K 
was applied before applications of 
mineral fines. At the other site (Plot 
B), no pre-plant fertilization was 
applied. Plot A was on a fertile site on 
the farm; Plot B was perceived to be 
more infertile and somewhat more 
poorly drained than Plot A. Mineral 
fines were applied just before planting 
dates of June 17, 1996, for Plot A and 
June 18 for Plot B. In both plots, a 
side-dressed application of cottonseed 
meal was applied to supply nitrogen. 

Soil samples were taken after appli- 
cation and mixing of the mineral fines 
from the zone of mixing, 3 inches into 
the soil. A second soil sample with 6- 
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inch cores was taken at the time that 
the corn was flowering (August 22 for 
Plot A, and September 3 for Plot B). 

Yields of ears of com at a mar- 
ketable stage (September) were har- 
vested from Plot A. Corn was harvest- 
ed from Plot B by the farmer before 
yields could be taken. A preliminary 
assessment of Plot B was that no mar- 
ketable ears would have been 
obtained from that plot and that the 
growth of plants was too uneven to 
give meaningful results on yields. 
Growth was uneven because of wet- 
ness in some areas of the plot. 

Soil tests indicated differences in 
some plant nutrients just after appli- 
cation of treatments. These tests were 
on samples taken 3 inches deep into 
the soil to include the zone of enrich- 
ment by the mineral fines. Available 
calcium and magnesium were elevated 
by the application of basalt rock dust 
relative to these nutrients in soil treat- 
ed with glacial moraine fines or con- 
ventional or no fertilization. Available 
soil nitrogen, phosphorus, and potas- 
sium were not affected by treatments. 
Nutrients not listed (copper, zinc, 
nickel) and nonessential elements 
were not affected substantially by 
treatments. Differences due to treat- 
ment diminished with time. This re- 
sult indicates some diminishing of 
availability of nutrients due to reac- 
tions of the fines with the soil and 
some dilution by deeper sampling 
_ into the soil at the second date. 

Leaf analyses for nutrients in the 
ear leaf of corn from both plots at the 
Williams farm were performed; how- 
ever, those data are not processed at 
this time. 

Total yields and average weights of 
marketable ears showed no differences. 

Brix readings were made on fresh 
corn at harvest. No differences in sol- 
uble solids were noted due to treat- 
ments, with all ears reading about 
15% total soluble solids. 


Clifford Hatch Farm— 
Strawberries 

One experiment was conducted 
with strawberries on the Hatch Farm 


in Gill, which is a certified (NOFA) 
organic farm. In this experiment, 
basalt rock dust (Amherst) was 
applied to the soil at 10 tons/acre or 
topically dusted onto leaves. 

Cliff noted that the plants treated 
with rock dust were better appearing 
plants than those receiving conven- 
tional organic practices. Soil tests and 
leaf analyses supported the farmer’s 
assessment, with the soil tests indicat- 
ing higher available nitrate, potassi- 
um, calcium, and magnesium in the 
soils which received applications of 
rock dust. The topical treatments had 
little effect on soil composition. No 
differences in soil micronutrients were 
detected by treatments. 

Leaf analyses showed some differ- 
ences due to treatment. Nitrogen in 
leaves showed the most enhancement 
with rock dust applied to soil. 
Potassium in leaves was also en- 
hanced by this treatment. The other 
macronutrients and micronutrient 
concentrations (not reported here) 
were not affected by treatment. 

At the Hatch Farm, a field that the 
farmer had reported as being unpro- 
ductive was treated with heavy (20 
tons/acre) and light (10 tons/acre) 
applications of basalt rock dust for a 
fall planting of small grain as a cover 
and green manure crop. Assessment 
of the impacts of the treatments with 
rock dusts will be made in 1997. 

Cliff noted that the rock dust 
seemed to be more effective than the 
organic fungicide he usually applies 
and had also utilized and this has 
encouraged us to do further research 
in the coming year on the effects of 
rock dust ‘to deter botrytis. This is a 
problem for strawberry growers and 
showing that it does control this fun- 
gus could fill a market niche with rem- 
ineralization as an alternative to con- 
ventional and organic fungicides. 

In a newly established strawberry 
planting, the size of the strawberry 
leaves (see photo) was the largest Cliff 
had ever seen on his plants and we 
hope to see the possibility of 
increased yields and nutrient levels in 
the coming season. 
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An Overview of All 
Research 

The major beneficial effects of 
application of rock dusts to land were 
improvements in soil fertility as 
assessed by soil tests. Available calci- 
um, magnesium, and potassium were 
enhanced by applications of basalt 
rock dusts. The effects due to appli- 
cations of glacial moraine fines were 
generally nonsignificant so far. The 
local glacial moraine dusts that were 
applied may have been too coarse to 
see short-term effects. . 

The effects on soil fertility were not 
imparted into higher nutrient concen- 
trations in plants or into higher yields. 
This result may have been due to the 
high fertility of the soils in which the 
research was run, for all of the farmers 
followed practices to maintain good 
soil fertility with respect to plant 
nutrition. The basalt rock dust also 
had value as a liming material as was 
noted by its effect of raising soil pH 
slightly. This material was rich in cal- 
cium and magnesium. The basalt 
rock dust was silt sized, giving it suffi- 
cient reactivity in soil that improve- 
ment in available nutrients could be 
detected. The glacial moraine was the 
texture of fine sand, was a hard mate- 
rial, and contained potassium as its 
principal nutrient. 

From this work, a recommendation 
of 10 to 12 tons basalt rock dust per 
acre seems appropriate for annual 
crops or herbaceous perennial crops. 
With this rate, available calcium, mag- 
nesium, and sometimes potassium in 
the soil was enhanced relative to 
untreated land. This rate improved 
the appearance, size and possibly the 
composition of strawberry leaves. 

Essentially no effect of the basalt 
dust was noted with apple trees. Slow 
growth and small root system with the 
apple transplants may have affected 
the results. Higher rates of applica- 
tion or repeated applications might be 
needed with apple trees, or more time 
may be needed to note effects with 
apple trees. 

The results with lettuce indicated 
that this crop was excellent for assess- 





ing the value of mineral fines in 
improving soil fertility and crop pro- 
ductivity and we look forward to 
assessing other vegetables as well. 

The Smith School also has the 
potential for assessing interactions of 
rock dusts with composts. In 1997, 
the value of rock dusts as a compo- 
nent in composting food waste will be 
researched. Compost was produced 
with additions of rock dusts in 1996 
for use in 1997. 

At the Timothy Smith Farm, addi- 
tional applications of basalt rock to 
the soil of the newly planted orchard 
will be made, and efforts to evaluate 
foliar sprays of rock dust on estab- 
lished trees will be enhanced. 

At the Williams Farm, the experi- 
ment with corn will be repeated on 
the better plot. 

The research at the Hatch Farm will 
be continued with evaluations of foliar 
and soil applications of basalt rock 
dust on strawberries and with evalua- 
tions of soil fertility in the field with 
the small grain cover crop, and a new 
study will be initiated to determine if 

foliar applications of rock dust deter 
botrytis, a common problem for 
strawberry growers. 

Ed Maltby, the Smith Sehocl Farm 
Manager, was recently awarded the 
Rodale Medal from the Composting 
Council based in Alexandria, VA for 
“outstanding agricultural compost- 
ing”. The rock dust-amended com- 
post is prepared for next year’s work, 
adding another dimension to our 
work for next season. 

A paper on the research in 1996 
was presented at the conference on 
Agricultural Production and Nutrition 
organized by the Tufts University 
School of Nutrition Science and Policy 
and the Henry A. Wallace Institute for 
Alternative Agriculture, March 19-21, 
1997. The paper was presented on 
March 20 in a morning session involv- 
ing effects of different fertilization and 
soil management methods on crop 
nutritional quality. 
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Glacial Dust in Upstate New York 
Dan Gernatt Products, Inc 
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Robert Able, (Sales Manager) is 
Remineralization Committee Chairman 
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From Buffalo: 716-337-0223 Mobile: 716-861-7113 
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The Effects of Minerals and 


Trace Elements on Soybean Growth 
and Rhizobial Activity _ 


BY DAIMIR ANGELES, 


Introduction 

Plants have many requirements for 
their growth and survival. In addition 
to sunlight, water and carbon dioxide, 
they require a variety of elements 
found in soil, including calcium, mag- 
nesium, nitrogen, phosphorus, potas- 
sium and sulfur. All but one of these 
elements are derived from the weath- 
ering of rocks and originates in the 
soil itself. The exception is nitrogen, 
which makes up 78 percent of Earth’s 
atmosphere. Although the ultimate 
source of nitrogen is also rock, the ele- 
ment enters the soil—and thus. the 
plant—indirectly by way of 
the atmosphere. 

Nitrogen, an essential com- 
ponent of all amino acids (the 
building blocks of proteins), is 
often the major limiting factor 
in plant growth. If the nitro- 
gen that is removed from the 
soil through cultivation and 
erosion were not steadily 
replaced via nitrogen fixation, 
all plant and animal life would 
eventually cease. In nitrogen 
fixation, gaseous nitrogen in 
the air is incorporated into 
organic nitrogen-containing com- 
pounds in soil. This process is carried 
out to a significant extent only by cer- 
tain bacteria and blue-green algae. 
Among the bacteria is the genus 
Rhizobium (from the Greek, rhiza, 
meaning “root,” and bios, meaning 
“life”), which are involved with legu- 
minous plants in a symbiotic relation- 
ship. To carry out nitrogen fixation, 
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the rhizobia must first infect the roots 
of the legume, forming small round 
structures called nodules. 

Under favorable growing condi- 
tions, the growth rate and biomass of 
legumes directly reflects the extent of 
nitrogen-fixing activity of Rhizobium 
spp. How well the rhizobia can pro- 
mote plant growth once inside the 
legume’s root depends on the nutri- 
tion they receive—the minerals and 
trace elements contained in the soil. 

The present study examines the 
effects of soil minerals on plant 
growth through the indirect action of 
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Rhizobium japonicum, the bacterium 
which exists symbiotically on the 
roots of soybean (Glycine max). Also 
known as Bradyrhizobium japonicum 
(the brady means “slow-growing”), R. 
japonicum requires the macro-miner- 
als already listed (Ca, Mg, N, P K and 
S), as well as the trace elements boron 
(B), copper (Cu), cobalt (Co), iron 
(Fe), manganese (Mn), molybdenum 
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(Mo) and zinc (Zn). These known 
essentials are available in the form of a 
“standard solution” which will be 
used in this study to represent a kind 
of “baseline” nutrition level for sus- 
taining the symbiosis between R. 
japonicum and Glycine max. 

Other elements, however, may exert 
some influence on R. japonicum or on 
soybean growth directly. Bio-geo- 
chemical studies of changes in soils 
and plant life throughout the cycles of 
Ice Ages suggest the missing elements 
may be found in glacial rock dust. 


Background 

Soils are formed from rocks 
through the process of weath- 
ering, of which there are three 
basic kinds: physical, chemi- 
cal and biochemical. Physical 
weathering involves such phe- 
nomena as the grinding and 
crushing action of glaciers, the 
freezing (contraction) and 
thawing (expansion) of sea- 
sonal transitions, and the 
pressure exerted by plant 
roots forcing their way into 
small cracks .in the rocks. 
Chemical weathering occurs when 
rock particles undergo changes in 
their chemical composition; for exam- 
ple, when certain minerals slowly dis- 
solve upon coming in contact with 
water (acidic rainwater in particular), 
or when the minerals oxidize upon 
exposure to oxygen in air (as when 
metal rusts, for example). Bio-chemi- 
cal weathering involves organic com- 





pounds produced by microbes and 

secreted by plant roots which then 

break down and change the rocks. 
Biochemical weathering is responsi- 


ble for most of the soil’s fertility, at . 


least in the short run. A dynamic rela- 
tionship exists between a soil’s com- 
position and the life it supports. 
Some plants and microbes help create 
the soil because the different organic 
substances which they produce bring 
about biochemical weathering of 
rocks. At the same time, soil provides 
the mineral nutrients required by 
these living organisms to thrive. The 
minerals are dissolved out of particles 
of rock by the same kind of biochemi- 
cal weathering reactions which pro- 
duced the soil in the first place. 

In the long-range context of geolog- 
ical time, physical weathering due to 
the crushing action of glaciers may be 
of paramount importance to soil rem- 
ineralization on a global scale. This 
occurs about every 100,000 years, 
when glaciers crush rock onto the 
planet’s soil mantle and winds blow 
the dust in the form of loess (finely 
ground rock) all over the globe. 
During each warm interglacial period, 
the minerals that were abundantly 
present at the end of the glacial period 
are gradually depleted through ero- 
sion and run-off. With the natural 
patterns of rainfall during these peri- 
ods, soil minerals gradually percolate 
down to the lower soil strata, beyond 
the reach of plant roots, and leach 
into aquatic drainage systems. 

Geological records of the Ice Ages 
indicate that the present interglacial 
phase should end in approximately 
500 to 600 years. Because of erosion 
and various human activities, most 
soils do not contain all the mineral 
matter that was in the original rock 
which formed the soil. These miner- 
als provide essential nutrition for soil 
bacteria. In healthy soil, bacteria are 
constantly producing compounds that 
react with the rock-mineral particles, 
making the elements more available to 
both plants and bacteria. The bacte- 
ria, which are rapidly reproducing and 
dying, provide their protoplasm as 


nourishment for plant life. Some of 
these bacteria are rhizobia, involved in 
fixing nitrogen to support plant 
growth. 

’ Demineralized soils have become 
the rule rather than the exception for 
the world’s arable lands. A 1979 
United Nations Food and Agriculture 
Organization (FAO) Soils Bulletin No. 
17, titled “Trace Elements in Soils and 
Agriculture”, reported that wide- 
spread soil-mineral deficiencies now 
exist. For example, significant defi- 
ciencies of zinc and boron were found 
in the soils of nearly all European 
countries. The first page of the United 
Nations 1979 report reads: “Trace ele- 
ments are not regularly applied to the 
soil by the use of the common fertiliz- 
ers. Their removal from the soil has 
been going on for centuries without 
any systematic replacement.” Cultiva- 
tion of soil has caused high erosion on 
marginal lands. Demineralization has 
been further accelerated by unsound 
irrigation practices and overuse of 
NPK fertilizers, which tend to leach 
out valuable soil minerals. Industrial 
activities lead to acid rain and deposi- 
tion of heavy metals, which in turn 
displace soil minerals and interfere 
with the plant’s utilization of these 
nutrients. 

To efficiently restore the original 
balance of soil fertility that existed at 
the start of the interglacial period, the 
late John Hamaker recommended 
applications of finely ground rock 
(about #200 mesh) to the soils. The 
tiny particle size provides ample sur- 
face area for bacterial action. Silicate 
rocks contain a broad spectrum of up 
to 100 minerals and trace elements 
necessary for optimal soil fertility and 
plant life. There is evidence that 
plants grown on depleted or deminer- 
alized soil lose their resistance to pests 
and climatic extremes. According to 
Hamaker’s theory of soil remineraliza- 
tion, the crushed rock material of 
glacial moraine offers a sustainable 
alternative to the use of chemical fer- 
tilizers, pesticides and herbicides. 
Soil remineralization proponents 
claim that rock dust applied to topsoil 


can “increase yields two to four times 
for agriculture and forestry (wood vol- 
ume), to have immediate results and 
long-term effects with a single applica- 
tion.” ; 


Purpose 

This study sought to determine 
whether full-spectrum mineral combi- 
nations in the form of glacial rock dust 
(GRD) were more effective in promot- 
ing rhizobial activity and plant growth 
than the standard laboratory solutions 
containing all the “essential nutri- 
ents”. To study this possibility, we 
applied GRD in varying amounts to 
inoculated and non-inoculated leg- 
umes, and compared the results to 
those obtained with the standard 
solution, water and nitrogen fertilizer. 


Hypothesis 

We hypothesized that GRD would 
more effectively promote nitrogen fix- 
ation and soybean growth than the 
standard nutrient solution used to 
maintain these bacteria. Since legume 
growth is proportionate to rhizobial 
activity under controlled conditions, 
we predicted that the GRD-fed rhizo- 
bia would lead to a greater final height 
and dry weight for soybean plants. 


Materials & Methods 
A. Experimental Materials. 

The Washington High School green- 
house was used for growing the 
plants. Soybean seeds were obtained 
from the agricultural extension office 
or farm supply store. Pure cultures of 
R. japonicum and ingredients for the 
nutrient solutions were provided by 
Dr. Art Wollum of the North Carolina 
State University Department of Soil 
Science. 

The glacial rock dust (GRD) was 
donated by Gernatt Gravel in Collins, 
New York. This mix of glacial sand 
and gravel rock dust originated from 
the Laboradore, Canada core and was 
part of the Continental ice shield cov- 
ering this area during the Pleistocene 
Glacial Epoch. The material was de- 
posited between 10,000 to 15,000 
years ago as a part of the Wisconsin 
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Daimir Angeles measures the growth of soybean plants. 


glacier in an outwash plain. 
Vermiculite, an inert and relatively 
sterile soil medium, was used in all 
pots to eliminate the confounding 
influence of heterogenous soil compo- 
sition. Because bacteria cannot ex- 
tract any nutrition from vermiculite, 
all changes in bacterial activity should 
be related to the nutrients present in 
GRD, or to trace elements either 
added to or subtracted from the media 


for experimental purposes. We also 
used distilled water to avoid the 
potential confounding effects of min- 
erals and other substances (e.g., chlo- 
rine, aluminum sulfate, and calcium 
fluoride) known to be present in 
municipal tapwater. 

As mentioned earlier, the “standard 
solution” is a mixture of macro-miner- 
als and trace elements known to be 
required by R. japonicum and soy- 
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beans. The trace elements—B, Cu, 
Co, Fe, Mn, Mo and Zn—are present 
in the amounts thought to be optimal 
for rhizobial activity. We prepared 
solutions with and without these 
essential trace elements in order to 
make comparisons with the GRD, 
which contains many additional trace 
elements. We also prepared potassi- 
um nitrate to serve as our nitrogen fer- 
tilizer. 

B. Experimental Design. 

The design involved 16 different 
soil-treatment combinations, with 
eight replicates of each. These com- 
binations are shown in Table 1. 

Each of the 16 sets of pot replicates 
was divided into two categories: with 
thizobia and without rhizobia. This 
then resulted in (16 X 2) or 32 differ- 
ent experimental arrangements, with 
four pot replicates (eight plants total) 
per set. 

C. Preliminary Analysis of Rock 
Dust. 

Preliminary analyses of the GRD 
were done by the Agronomic Division 
of the N.C. Department of Agriculture 
and by Elemental Research, Inc., of 
North Vancouver, British Columbia. 
The Agronomic Division report states 
that these “test results will not com- 
pare directly to numbers obtained by 
other methods.” Different extraction 
procedures and analytic methods lead 
to different estimates. The Agronomic 
Division’s value, milligrams per cubic 
decimeter (mg/dm?), is a quantitative 
value based on the volume rather than 
the weight of soil. Weight per volume 
serves as a good measure of the tex- 
ture of the soil. Sandy soils typically 
weigh around 1.50 g/cm3, while silt 
and clay loams are closer to 1.00 
g/cm? (the same as water), organics 
can weigh as little as 0.40 g/em?. Our 
sample of GRD was 1.19 g/cm3. The 
values provided by the Elemental 
Research, Inc. analysis assume that 
two equal volumes of different soil 
types will weigh about the same. 

Both sets of analyses are presented 
in Table 2 in parts per million, for the 
seven elements covered in the 
Agronomic Division’s report: Ca, Cu, 





Mg, Mn, K, PB Zn. The weight-per-vol- 
ume analysis shows what’s available 
in any given amount of GRD; it is also 
a good general indicator of texture and 
relative weight of a soil sample. 

The Agronomic Division’s analysis 
indicated that the GRD had a relative- 
ly high cation exchange capacity 
(CEC) of 24.8 meq./100cm?. In their 
report, the Division states that a high 
CEC “is desirable because leaching of 
fertilizer nutrients is less likely and 
higher reserve quartriles can be main- 
tained to ensure an adequate supply 
throughout the growing season.” The 
Base Saturation value was 100% of the 
CEC. (This value is the portion of the 
CEC occupied by nutrient cations, 
principally calcium, magnesium and 
potassium.) The Ac value (acidity- 
meq/100cm?), which reflects acidity 
factors such as aluminum and hydro- 
gen, was zero. Finally, the pH was 
7.8, or mildly alkaline. 

D. Experimental Methods. 

Seeds were placed in soil and inoc- 
ulated on Feb. 11, and plants were 
watered at that time. Plants were then 
“fed” once a week (Tuesday) and 
watered once a week (Friday) accord- 
ing to the schedule in section D-5. 
Each feeding or watering involved 200 
ml of liquid. Measurements of height 
and observations of general appear- 
ance were made on four dates: 3/7, 
3/16, 3/23, and 3/31. The date of first 
appearance of trifoliate leaves was also 
noted. 

Six weeks (42 days) after sprouting, 
plants were measured for final height 
before being cut at the oldest leaf 
node (cotyledon scar) and placed in 
labeled bags. The bags were stored at 
room temperature (out of the green- 
house) so that the plants could dry 
thoroughly before being weighed. The 
next day, roots and nodules were 
uprooted and gently rinsed in water to 
remove excess soil and debris. Special 
care was taken to avoid loss of nod- 
ules from roots. The root nodules 
were then counted, and the roots were 
placed back into appropriate pots and 
returned to the — greenhouse. 
Qualitative observations of nodules 


Stock solutions were made and stored in 5 gallon containers. 


DATE PROCEDURE 
Feb 11 Each plant initially watered with 600ml of distilled water. 
Feb 15 
Feb 16 _— Plants received first nutrient solutions. 
Feb 17 —_ Greenhouse screen secured and in place. 
Feb 18 All plants watered with 200ml distilled water. 
Feb 22 ‘Plants received nutrient solutions. 
Feb 25 ‘Plants received water. 
Mar1 ‘Plants received nutrient solutions. 
Mar4__‘~Plants received water. 
Mar7 First set of measurements taken. 
Mar 8 Plants received nutrient solutions. 
Mar 11 Plants received water. 
Mar15 Plants received nutrient solutions. 
Mar16 Second set of measurements taken. 
Mar 18 Plants received water. 
Mar 22 _‘ Plants received nutrient solutions. 
Mar 23 Third set-of measurements taken. 
Mar 25 Plants received water. 
Mar 30 __— Final set of measurements were taken. 
Mar 31 ___— Plants cut and tops removed for drying. 


were also made. After drying, both 
tops and roots were weighed. 

The procedures for preparing the 
growth medium and nutrient solu- 
tions, as well as inoculation with R. 
japonicum are described in sections D- 
1 through D-5. 

D- TI. ag cae 
Medium. 

Plastic 6” pots were filled with 
enough coarse vermiculite to partially 
close the drain holes. The soil- 
amendment ratios of 10:90, 5:95, and 
20:80 were based on a weight to vol- 
ume ratio suggested by Dr. Wollum. 
Using a base of 1000ml of vermiculite, 
the mass was determined to be 130g. 
The calculations noted in below were 
used to determine GRD weight. Each 
pots was then labeled by treatment 
type, growth-medium type, and 
whether or not it was inoculated. (For 
detailed instructions on vermiculite 
GRD order complete version of article 
from RE.) 

D-2. Planting of soybeans. 

The soybean seeds were planted 
approximately one inch deep in each 
of the 128 pots (256 plants). Four 
seeds were planted in each pot, and 
two germinating plants out of the 
resulting four were kept based on how 


of Growth 
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well they appeared to grow several 
days after sprouting (the other two 
were eliminated). With each pot con- 
taining two plants, there were eight 
plants per set. Those treatments with- 
out rhizobia (-Rh) were covered imme- 
diately, while those with rhizobia 
(+Rh) were left uncovered until inoc- 
ulated. Three weeks after sprouting, 
two plants were removed from each 
pot such that the two “healthiest” 
plants remained. Healthy plants were 
chosen based on height, leaf col- 
oration, and overall appearance. 

D-3. Inoculation with R. japon- 
icum. 

Five milliliters of distilled water 
were added to each of the five petri 
dishes of R. japonicum cultures sent 
from the laboratory of Dr. Wollum. 
Using a clean glass rod, bacteria was 
loosened from the agar and placed in 
a clean beaker. This procedure was 
repeated until 300 ml of solution had 
been made. Using a pipette, 1 ml of 
the rhizobia solution was then placed 
on each seed. The seed where covered 
and left undisturbed for 24 hours. 

Pots were arranged so that those 
pots that had been inoculated with R. 
japonicum, were located below those 
that had not been inoculated. This 
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Remineralized soybean plant on the left; control, on the right. 


was done as an attempt to reduce con- 
tamination with rhizobia in the event 
that run off of water or nutrients 
occurred during feeding. 

D-4. (For detailed instructions on 
preparations of nutrient solutions 
order complete version of article from 
RE.) 

D-5. Schedule of ' feeding, 
watering, measuring and harvest- 
ing plants. 

Plants were fed twice a week, the 
first time with 200 ml of: distilled 
water, the second time with 200 ml of 
the nutrient solution. 


Results 

The first seedlings were reported in 
all pots on February 18. On March 7, 
two plants were removed from each 
pot, leaving the two “healthiest” 


plants. Most of the plants germinated 
well and grew steadily throughout the 
six-week period. All plants started out 
healthy, and all showed trifoliate 
leaves at approximately the same time, 
around March 8. When thé weak 
plants were weeded out (at about 
three weeks), nodules were already 
noted on the roots of the inoculated 
but not of the non-inoculated plants. 
Nodules were noted on the non-inoc- 
ulated plants at the end of the experi- 
ment. 
1.STANDARD 
TREATMENTS 

With regard to the standard treat- 
ments minus trace elements, there 
appears to be a consistent relation- 
ship between the rhizobia-inoculated 
plants and growth rate, indicating 
that the inoculation procedure was 
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correctly carried out for these sets. 
For those samples which excluded 
the essential trace elements, the 
growth was consistently suppressed 
to a level of between 18 cm and 19 
cm. Moreover, as graphically illus- 
trated in Graph II, the findings show 
an incremental improvement in 
growth with increasing amounts of 
GRD: 

¢ Standard - TE = 25.38 cm for 
+Rh, and 18.36 cm for -Rh. 

* Standard - TE, 5:95 GRD mix = 
24.60 cm for +Rh, and 18.91 cm for 
-Rh. 

¢ Standard - TE, 10:90 GRD mix 
= 33.46 cm for +Rh, and 18.00 cm 
for -Rh. 

¢ Standard - TE, 20:80 GRD mix 
= 40.39 cm for +Rh, and 18.19 cm 
for -Rh. 

* Standard - TE, N-K Fertilizer = 
29.43 cm for +Rh, and 18.19 cm for 
-Rh. 

The first experimental set (stan- 
dard solution alone) did not show a 
notable difference in the inoculated 
and non-inoculated growth out- 
comes. There was, however, a marked 
improvement in height for the inocu- 
lated GRD set compared to the inoc- 
ulated control: 50.54 for the 10:90/ 
standard combination compared to 
38.06 for the standard solution 
alone. 

The weights of roots for the stan- 
dard-only and standard minus TE 
sets was consistently exceeded by the 
GRD-treated counterparts, e.g., the 
weight of the roots was 0.45g for the 
10:90/standard combination com- 
pared to 0.23g for the standard alone 
in the inoculated pots. The heaviest 
root and top weights were found for 
the 10:90/standard and 20:80/stan- 
dard minus TE combinations. 

2.WATER 
TREATMENTS 

This group again showed a greater 
height with the rock dust for the inoc- 
ulated groups: 55.16 for water with — 
10:90 GRD mix compared to 44.36 
for water alone. In fact, this height 
was the highest achieved for the entire 
group. A smaller improvement is indi- 





cated for the inoculated sets for the 
next group down: 43.97 for the 
10:90/water with essential TE’s versus 
36.74 for the water with essential TE’s 
alone. Plant growth was less sup- 
pressed by the absence of TE’s in the 
non-inoculated water-treated group 
(36.86) than in the non-inoculated 
standard-treated groups (18.36). 

For the two inoculated sets employ- 
ing the 10:90/water combination, the 
results were higher than with the stan- 
dard solution alone (38.06). An 
increase in plant top weight was noted 
for both of the GRD-treated sets 
(10:90/water and 10:90/water plus 
essential trace elements) compared to 
controls. No difference was seen in 
the root weights between these sets. 

3.NITROGEN 
TREATMENTS 

This group indicated a fairly consis- 
tent relationship between higher 
growth rate and inoculation. The 
highest growth rate was achieved with 
the N-K fertilizer and rhizobia alone. 
This growth was not exceeded by the 
addition of 10:90 mix to the N-K fer- 
tilizer. There were some apparent dif- 
ferences in the weights of the nitrogen 
alone versus nitrogen with GRD treat- 
ments: one of the GRD-treated groups 
(10:90/Standard+N) showed greater 
weights for both roots and tops than 
the control group, with or without rhi- 
zobia. The others had similar weights 
for roots and tops. 

4.ROOT 

NODULES 

There was no correlation between 
inoculation and root nodule number 
(see discussion for explanation). 
Qualitative observations of root nod- 
ules were inconclusive. The root sys- 
tems did, however, appear larger in 
the GRD-treated groups. 
5.SUMMARY OF 

RESULTS 

As illustrated in Graph I, virtually 
every comparison of sets with and 
without GRD—standard solution 
with GRD versus standard solution 
without GRD, water with GRD versus 
water without GRD, etc.—the 10:90 
mix resulted in better growth of soy- 


beans. The only exception to this 
finding is the N-K versus the N-K with 
10:90 GRD mix. This difference 
seems small, however, in view of the 
substantial increases seen with the 
10:90/Standard+Rh, versus the 
Standard+Rh, and the 
10:90/Water+Rh versus Water+Rh. 

Also note that the best heights 
(above 45 cm) were achieved with the 
following combinations: 
10:90/Standard+Rh, 
10:90/Water+Rh. N-K+Rh, 10:90/N- 
K+Rh, and 10:90/N-K-Rh. Again, 
this tally indicates a consistent 
growth-promoting effect of the GRD. 

The best weights for tops (1g or 
greater) were achieved with the nitro- 
gen treatments, while the best weights 
for roots (0.4 g or greater) were 
achieved with the 10:90 and N-K 
combinations. By combining the 
+Rh and -Rh data, the total weights 
show a consistent rising trend for the 
GRD treatments with one exception, 
the N-K+ Std.-TE combination. 


Discussion 

This study systematically examines 
the effects of rock dust on legume 
growth and rhizobial activity. By alter- 
ing the composition of the soil media, 
we supplied the needs of the plant 
and indirectly the needs of the bac- 
terium, since after inoculation and 
infection occur the bacterium lives 
within the plant. We were particular- 
ly interested in the possibility that the 


- rock dust, with all its additional trace 


elements, could provide this symbiot- 
ic team a biological boost that would 
exceed the growth-promoting capaci- 
ties of the standard nutrient solution, 
which contained all the known essen- 
tial nutrients. 

The results presented suggest a 
consistent relationship between inoc- 
ulation with rhizobia and increased 
growth, particularly with the standard 
treatments. The inoculated plants 
showed markedly higher growth rates 
for all standard treatment sets with 
the exception of the first one (stan- 
dard alone). Again, we believe that 
the control (Rh-) for the first set may 
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have been contaminated early in the 
experiment. The data suggest that 
nitrogen fixation (thizobial activity) 
was the driving factor behind plant 
growth. 

The lack of difference in height 
between the Standard +Rh (8.06) 
and Standard -Rh (38.05) suggests yet 
another error in our methodology. We 
suspect there may have been contam- 
ination of the -Rh set at the outset of 
the experiment. Another possibility is 
that the growth occurred more hori- 
zontally (in terms of leaf and branch 
size) than vertically. In this regard, the 
average weight of the tops for the stan- 
dard with rhizobia more than doubled 
the average top weight for the stan- 
dard without rhizobia. 

The results in Table 4 seem to bear 
out our hypothesis that the rock dust 
can provide nutrition superior to that 
provided by the established standard 
solutions (which contain a more limit- 
ed array of minerals, the elements 
known to be required by R. 
Japonicum) for inoculated soybeans in 
the first six weeks of growth. When 
the standard solution alone is com- 
pared to standard solution plus the 
10:90, the latter produced superior 
growth and biomass; however, the lat- 
ter measure suggests only a very weak 
effect, if any. 

Graph II shows the effects of those 
treatments involving the standard 
minus the essential trace elements (B, 
Co, Cu, Fe, Mo, Mn, Zn). With 
increasing amounts of GRD (5:95, 
10:90, 20:80), we see consecutive 
increases in height (from 25 to 34 to 
40 cm, respectively). 

It is of interest to note that the 
20:80/standard solution minus essen- 
tial trace elements produced greater 
growth than standard solution alone. 
This suggests that the 20:80 compen- 
sated for the relative trace element 
deficit of the modified standard and 
provided additional elemental support 
for the rhizobia. In this case, a 30:70 
GRD mix might well have produced a 
substantially higher peak growth. 
Future experiments should explore 
this possibility. 
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Also, the essential trace elements 
contained in the standard solution 
appear to have given the plants a 
boost. Again considering the inocu- 
lated plants (Table 4), the 10:90/stan- 
dard solution combination resulted in 
a substantially higher growth (51 cm) 
than the combination of 10:90/stan- 
dard solution minus essential trace 
elements (33 cm). Although all the 
essential trace elements are present in 
the glacial rock dust, the extra 
amounts provided by the normal stan- 
dard solution seemed to have sup- 
plied the plant’s needs in an additive 
way. 

If additional plant growth was 
caused by the added trace elements in 
the standard, the effect evidently 
occurred independently of rhizobial 
activity. For both of the non-inoculat- 
ed sets, the 10:90/standard combina- 
tion (with essential trace elements) 
produced a final average height of 26 
cm, while the 10:90/standard minus 
essential trace elements produced a 
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height of only 18 cm. Even in the 
absence of the rhizobia, then, there 
appeared to be a trace element-medi- 
ated effect on growth. : 

A serious objection to this interpre- 
tation, however, concerns one of the 
control sets: water alone. Referring to 
Table 5, we see that the water alone 
produced a relatively high growth 
(44). This result, compared to the 
standard alone (38), is puzzling. 
Similarly, note that the average height 
of plants in the 10:90/water combina- 
tion (55) is greater than the height 
resulting from the 10:90/standard 
(51). Though this is not a large differ- 
ence, the fact that the water with GRD 
produced the best growth in the entire 
group merits attention. One possibil- 
ity is that elements in the GRD were 
transported more effectively into the 
roots via the distilled water than via 
the more concentrated, standard solu- 
tion. But this would not explain why 
the water alone produced greater 
growth than the standard solution. 
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(Table 5) We believe the water alone 
promoted growth more effectively 
than the standard solution under 
these conditions because of soil pH 
problems resulting from inadequate 
percolation of the standard solution 
through the vermiculite. In retro- 
spect, it was a mistake to pour 200 ml 
of liquid into each pot, as this would 
not have allowed all the solution from 
intermittent feedings to percolate out 
of the soil, according to Dr. Wollum. 
He informed us that we should have 
poured the solution into each pot 
until liquid trickled out the bottom. 
The same technique should have been 
used with the water treatments later in 
the week. In this way, residues from 
the standard solution would have 
been washed away, thus reducing the 
chance of increased soil acidity. This 
procedure must be performed in 
future experiments of this kind. 

To lend plausibility to this explana- 
tion, note that the GRD’s cation 
exchange capacity, or CEC, was rela- 
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tively high: 24.8 meq./100cm3; the 
Base Saturation value was 100% of the 
CEC. This value is the portion of the 
_ CEC occupied by nutrient cations, 
principally calcium, magnesium and 
potassium. According to the Agro- 
nomic Division’s report, “The higher 
the Base Saturation, the higher the 
plant nutrient supply and the less 
acidity present to interfere with plant 
growth.” Recall that the Ac value 
(acidity-meq/100cm3) was zero. 

As Table 6 indicates, nitrogen (N-K) 
fertilizer combined with standard 
solution and 10:90 GRD produced 
greater growth and mass than fertiliz- 
er with standard solution alone. 
Again, this suggests that the added 
_ trace elements provided by GRD con- 
tribute to nitrogen fixation rates 
beyond that attained by R. japonicum 
when the essential nutrient needs are 
met. (We would expect to see N-K fer- 
tilizer producing greater growth since 
the plants were grown in vermiculite, 
which would be nitrogen-free; plants 
grown in organic soils might not 
require this additional growth boost.) 

In Table 6, as in the other tables, the 
total dry weights of the GRD-fed 
plants are not consistently higher than 
the controls, even when greater height 
was achieved with the controls. 
Statistical significance of these differ- 
ences has not been ascertained, and 
future experiments should include a 
statistical analysis. However, weight 
(biomass) is a more reliable (consis- 
tent and objective) measure of plant 
productivity than height and therefore 
provides the best measure of the 
effects of GRD. 

In this vein, the results in Table 7 
are most interesting and warrant fol- 
low-up studies. The dry weights of 
the GRD-fed plants were consistently 
greater than the controls. Table 7 
- shows the final outcomes with respect 
to plant height and dry weight (a mea- 
sure of biomass) when the inoculated 
and non-inoculated data are com- 
bined. The data in this table provide 
a more general picture of the effects of 
GRD on plant productivity. As said 
above, future analyses of such data 


need to determine whether the rela- 
tionships are statistically significant. 

Finally, the amounts of rock dust we 
used were entirely arbitrary. The 10 
parts by weight GRD to 90 parts by vol- 
ume vermiculite was our primary test- 
ing mixture. We did not try the 20:80 
with the standard alone or with water 
alone. This would be the next logical 
step in testing GRD. It is also possible 
that larger proportions of GRD (25:75 
or 30:70) would have further improved 
soybean growth. However, adding an 
excessive amount of GRD to any soil 
medium could result in either an over- 
supply of certain trace elements or 
excessive soil compaction, or both. 
The soil compaction would in tum 
reduce soil aeration, perhaps resulting 
in a critically low supply of oxygen for 
thizobia. It was not possible to deter- 
mine whether this was a problem in 
the present study. 

We attempted to gauge nitrogen fix- 
ation by R. japonicum by counting root 
nodules. However, we found no con- 
sistent association between the pres- 
ence of rhizobia and root nodule num- 
ber. Evidently our methodology was 
flawed. The roots were intertwined so 
extensively that it was not possible to 
count the number of nodules per 
plant. In an attempt to overcome the 
labor-intensive nature of this task 
(counting the total number of nodules 
per pot), we recruited many high 
school students at once. The criteria 
and methods used to count the nod- 
ules were too varied to be considered 
reliable. For this reason, the root nod- 
ule data were omitted from our report. 

Qualitative observations of the nod- 
ules and general appearance of the 
plants were quite general and there- 
fore must remain tentative. However, 
the stems and leaves of plants grown 
in the GRD-rich soils appeared larger 
and healthier (a darker green color to 
the leaves) than the plants receiving 
nitrogen fertilizer without GRD. This 
would be consistent with the incre- 
mental rise in weights corresponding 
to use of GRD with standard solution 
versus without, and to the successive 
additions of GRD. 


This points to a rather fundamental 
limitation of the present study: the 
total absence of organic matter or 
humus in the soil media, which would 
promote aeration and moisture reten- 
tion. Though humus would introduce 
additional nutrients and many more 
types of bacteria, the final outcome 
would at least reflect natural condi- 
tions. 


implications for Future 
Research 

A follow-up study will include two 
other experimental sets: 20:80 GRD 
mix with standard and 20:80 GRD 
mix with water. If the results are again 
within a similar range (as they were 
for the present study with the 10:90 
with standard and with water), it may 
suggest that the GRD alone provides 
ample nutrition for plant growth. 
Larger proportions of GRD, such as 
25:75, 30:70, and 35:75, will be tried 
as well, with Standard versus with 
Water. 

We would also like to include an 
analysis of the protein and nitrogen 
content of the plants. This was not 
possible in the present experiment 
because we did not have enough plant 
material for analysis (one gram of each 
individual plant top by dry weight). 
This would require either a longer 
growing period or a greenhouse with a 
functional venting system for temper- 
ature regulation. A _ soil bacterial 
count could also be done; however, 
this would require many more pot 
replicates. 

Along similar lines, we would rec- 
ommend having only one or two peo- 
ple measure the root nodules to keep 
the technique consistent. The num- 
ber of root nodules on the tap root 
and also on the lateral roots (deter- 
mine percentages for each), as well as 
the dry weight of both root parts, 
could be measured for comparison. 

To simulate more natural condi- 
tions, we will try applying the GRD to 
soils containing organic matter. We 
used vermiculite in the present study 
to avoid bacterial competition and 
because the nutrients in humus-rich 
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soil tend to be unevenly distributed 
throughout the medium. Such soils 
have better aeration and hold mois- 
ture better, providing more favorable 
growing conditions. The number of 
pot replicates should probably be 
doubled or tripled to account for nat- 
ural variations in bacterial colonies 
and nutritional supply introduced by 
the humus. 

Though the temperature in our 
greenhouse fluctuated drastically dur- 
ing the growing period (again, proba- 
bly inhibiting plant growth to some 
extent), the conditions ironically may 
reflect the global atmospheric changes 
predicted for the coming decades. 
With the possibility that a “green- 
house effect” has already begun to 
destabilize Earth’s climate system, 
causing more droughts, early frosts 
and erratic weather patterns, more 
research should be directed toward 
investigating how soil nutrients can 
bolster the adaptability of plants and 
promote productivity under various 
climatic conditions. 

In 1980, the United States 
Department of Agriculture published 
a landmark survey of scientific 
research in this area titled, “Report 
and Recommendations on Organic 
Farming.” Organic farms were found 
to be significantly more productive 
under drought conditions compared 
to conventional farms of the same size 
and growing the same crops. The 
USDA report concluded that the high 
organic content of these soils holds 
and stores greater amounts of water. 
Consequently, when temperatures 
increase and rainfall decreases (i.e., 
drought conditions), the organic soil’s 
reservoir of water extends a plant’s 
lifespan. 

Experiments conducted in the same 
WHS greenhouse by another biology 
class the previous year found that 
plants grown in high-humus, GRD- 
enriched soils flourished even at high 
temperatures (ranging from 1040 to 
1180 F for one month), while plants 
grown in normal soils grew poorly and 
died prematurely. 

The implications of these findings 


for agriculture may be considerable. 
Most fertilizer applications on farms 
today include some combination of 
nitrogen, phosphorus and potassium. 
Entirely missing from these NPK fer- 
tilizers are the various macro-minerals 
and trace elements utilized by plants. 
Although we still have only a limited 
understanding of their biological sig- 
nificance, these trace elements play 
many key roles in the life cycle of 
plants. They are often present in very 
low concentrations and utilized by the 
plant in “trace” amounts, which is 
one of the reasons we have not been 
able to study them until quite recent- 
ly. 

When legumes are planted in close 
proximity to other plants (companion 
planting) or interchangeably with 
other plants (crop rotation) in the 
same field, the rhizobia living in their 
root systems will provide sufficient 
amounts of nitrogen for plant growth. 
By providing optimal amounts of min- 
erals and trace elements to the soils, 
we may be able to promote the nitro- 
gen-fixing capacity of rhizobia and 
thereby reduce the need for nitrogen 
fertilizer. This would boost the miner- 
al content of the food supply and ben- 
efit the environment. Nitrogen fertil- 
izers require large quantities of fossil 
fuels for their production (hence their 
high cost) and have adverse ecological 
impacts through runoff. 

The integral role of minerals in soil 
fertility constitutes one of the linch- 
pins of proper soil management. 
Hundreds of thousands of tons of 
rock dust are stockpiled by the gravel 
industry throughout the country and 
considered byproducts. In many of 
these operations, people can haul 
away a whole truckload and pay only 
$5 for this “waste” product. Once 
soils receive the GRD supplement, 
they need not be supplemented again 
for at least four years, depending on 
erosion rates. 

Throughout. the world, nations 
treat soil like “dirt,” as if it were an 
inexhaustible resource. Soil is a pre- 
cious and slowly renewable resource, 
however, requiring diligent steward- 
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ship. By learning more about how dif- 
ferences in soil composition influence 
plant growth, we can help ensure a 
more sustainable, health-promoting 
food supply. 


Conclusion 

Our investigation of the effects of 
rock dust on soybean plant growth 
and nitrogen fixation activity suggests 
that the rock dust promoted rhizobial 
activity and legume growth at least as 
effectively, and in some cases more 
effectively, than either nitrogen or the 
standard nutrient solutions for R. 
japonicum. Increasing the proportion 
of rock dust by four-fold resulted in 
incremental increases in growth for 
those pots in which the essential trace 
elements were lacking. Whether the 
additional elements within rock dust 
promoted additional soybean growth 
cannot be determined at this time 
because of problems with the watering 
methods employed in our experiment. 
The analysis itself was not statistical 
and therefore can only be considered 
speculative. Despite these limitations, 
the growth and weight results do seem 
consistent with our hypothesis that 
rock dust promotes plant growth and 
rhizobial activity beyond that support- 
ed by the known essential nutrients. 
The elegant symbiotic relationship 
between soybean and. rhizobia pro- 
vides a model system for studying the 
potential growth enhancing benefits 
of glacial rock dust. 


The complete results have been edited 
for space limitations. For complete 
details of the experiment, including 
graphs and charts, please send $5.00 to 
RE. 
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This study is dedicated to the late 
A.H. “Brownie” Van Dorp, an accom- 
plished organic farmer and former 
president of Carolina Farm 
Stewardship, who assisted with the 
preliminary research with rock dust at 
WHS before his fatal farm accident in 
the fall of 1992. “Brownie’s Mix” may 
well be the most fertile, mineral-rich 
compost ever to grace the coastal 
plains of North Carolina. . 
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Composting and recycling 
using rock powders promotes 
community sustainability 
through: recycling organic 
wastes into fertilizer and soil 
conditioner for neighborhood, 
community, and commercial 
use; the ability of minerals to fix 
nutrients, reduce odors, 
stabilize compost processes, 
and improve nutritional content 
and bio-activity of the final 
product; and the role of 
bacteria, fungi, microflora and 
earthworms in vermiculture and 


bioremediation. 


: 
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N-VIRO’s 9th Annual 
Alkaline Pasteurization 
and Stabilization 
Conference 

Last June Joanna Campe, editor, 
spoke at the 9th Annual Alkaline 
Pasteurization and Stabilization con- 
ference as part of a panel which dis- 
cussed the importance of organics and 
minerals in soil and the importance of 
soil fertility for the critical issue of sus- 
tainability. N-VIRO currently utilizes 
cement kiln dust in its process as 
reported in past issues of Remineralize 
the Earth. She recommended that N- 
VIRO consider creating soil fertilizers/ 
amendments with broad spectrum 
mineral fines to further enhance N- 
VIRO soils. 


Vermiculture 


‘2 


and Rock Dust 


of Peter Bogdanov’s 


VermiCo (Box 1134, Merlin, OR 
97532) vermiculture service, shows 
further spreading of the rock dust 
concept and the dust itself both inter- 
nationally and within university set- 
tings: 

“The Urban Farm Project has been 
going on for some 20 years at the 
University of Oregon. Jay Boggess, a 
graduate student in landscape archi- 
tecture at the university, presented 
slides of the year-and-a-half study 
applying food waste to an area of 18 
fruit trees spaced 10 feet apart. The 
intent of the project was to encourage 
earthworms to migrate to the area and 
enhance the organic material applied. 

“Boggess credited Stephen White, 
editor of Worm Digest, and Uday 
Bhawalker of Pune, India, as his men- 
tors in vermiculture. Bhawalker, who 
has spoken to the IWGA in May ‘96 in 
Carlsbad, CA, and at the BioCycle 
conference in Phoenix shortly there- 
after, is a proponent of rock dust, or 
rock flour, the pulverized residue from 
rock and gravel quarries. High in min- 
eral content, rock dust enhances the 
activity of earthworms in the soil as 
they work through organic matter. 
Also important, according to 
Bhawalker, is the presence of the root 
zone, supplied by the trees growing in 
the midst of the composting waste. 
The root zone is instrumental in stim- 
ulating the activity of earthworms as 
they process the organic material. In 
addition to the food waste and rock 
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Casting Call (Oct/96) bi-monthly newsletter 


dust, other material applied at the 
Urban Farm Project included finished 
compost, straw and wood chips... The 
application of organic waste and rock 
dust to soil where trees are growing 
attracts earthworms to the area and 
improvement of soil, plants and trees 
is noticeable.” 

—Don Weaver 


SOOO eee eee Tees eee HOO e eT EEE SEES SEESEOEEHSSEESEEEEEEEEEEEEESEESSEEEEES SEES 


Renewed 
Efforts in 
Sustainable 
Soil Fertility 


Representatives of the Composting 
Council, Rodale Institute and N-Viro 
International Corporation [Nasdaq 
SmallCap: NVIC] announced in May, 
1996, that they would continue their 
joint effort to demonstrate that effec- 
tive technology now exists to safely 
and economically utilize bio-organic 
and mineral by-products to provide 
sustainable soil fertility and conserva- 
tion, while concurrently reducing 
non-point source water pollution. 

Charles Cannon, Executive Vice 
President of the Composting Council; 
John Haberem, President of the 
Rodale Institute; and Patrick Nichol- 
son, President of N-Viro International 
Corporation, pledged their organiza- 
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tions would maintain the joint effort, 
begun more than two years ago, ‘to 
demonstrate the ability of compost 
and N-Viro technologies to pasteurize 
organic wastes, including agricultural 
wastes, to stabilize metals, nutrients 
and organics, and to provide slow- 
release fertility. Their goal is to gener- 
ate real products with proven sustain- 
able soil fertility value and concurrent- 
ly show that such products actually 
reduce non-point source pollution, a 
critical problem with current manure 
and bio-solids utilization practices. 

In 1995, the U.S. Department of 
Agriculture provided the three organi- 
zations with a grant of. $300,000 to 
begin demonstration projects. These 
projects are on-going at the Rodale 
Institute, the Ohio State University’s 
department of agronomy, BioCheck 
Labs, Minnesota Compost Utilization 
Program, the Beltsville Agricultural 
Research Center, and at test sites in 
Ohio and New Mexico. 

Strong encouragement for this pro- 
ject was provided by a study at 
Louisiana State University in 1993- 
1994, jointly funded by the USDA and 
the USEPA, which demonstrated the 
ability of certain bio-solids products, 
particularly compost and N-Viro Soil, to 
remediate contaminated soils through 
_ immobilization of toxic metals. 

These studies, and other research, 
development and demonstration 
efforts, confirmed that composted 
organic wastes and combinations of 
organic and mineral wastes (the N- 
Viro process) possess characteristics 
that immobilize toxic metals and pro- 
vide for the slow release of nutrients. 
Moreover, the compost and N-Viro 
products have demonstrated the abili- 
ty to bind other chemicals that con- 
tribute to non-point source water pol- 
lution. 

The use of organic wastes, particu- 
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India to Develop Renewable 
Biomass Fuels System | 


Another excellent path to a renewable biomass fuels system appears to have 
been found by Indian chemist Ramar Pillai, as described in “Petrol from plants’ 


. claim baffles Indian scientists” (Nature, Sept., 1996): 
“.., Because: it is lighter than water, the herbal fuel rises to the | top, and is filtered 






- of Pillai says his fuel \ wo Id cost ‘one rupee QB us cents) a litre. Commercial pro- 
| ot be a problem, because the plants involved grow like tea bush- 


es, with leaves continuing to ‘grow to replace those that have been plucked... Tests 
at the mechanical engineering department. of IT, Madras, found the fuel to be bet- 


ter than (real) petrol’ in terms of economy. ‘Furthermore, being of plant origin, it 
. contains no sulphur and the resulting | exhaust i is therefore cleaner, 


“We have no doubt that we are sitting on something very big, but we want to 


. proceed cautiously and systematically’ ‘says Ramamurti. 


Officials at the 


: Department of Science and ‘Technology strongly believe that the herbal process, if 


commercialized, could have a major impact on the Indian economy. 


“The DsT has already agreed to provide funds for a ie Pane at Rajapalayam, 


capable of producing 300 litres a day. 


At the same time, India’s leading chemists will i to understand how. the 


process works, as plans are drawn up. for a production capacity of one million 
litres a day. According to Ramamurti, all of India’s main scientific agencies will be 
provided with the necessary funding to participate: _ 


Will India be the fi irst country to break free of fossil fuel dependence? Will it 
also see the simple truth of soil remineralization, which can provide the essential 


soil- building foundation fora country to Boy an abundance of fuel and food! 


crops, as well as forests. —DW 


larly animal manures and human bio- 
solids, has long been recognized as 
beneficial to soil fertility, but also has 
been known to substantially con- 
tribute to the problem of water quali- 
ty. The availability of technology to 
immobilize and mineralize organic 
wastes creates a revolutionary world- 
wide opportunity to off-set soil ero- 
sion, increase soil fertility, and reduce 
non-point source water pollution. 


One objective of the joint program is 
to develop guidelines for the safe and 
economical use of these products. 


For more information please contact: 
Lori Drinkwater, Rodale Institute (610- 
683-1437); Charles Cannon, _ the 
Composting Council (703-739-2401); or 
Cindy Drill, N-Viro International 
Corporation (419-535-6374 or 800-66- 
NVIRO). 
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The role minerals and 
trace elements play in 
biology, health and 
medicine; the relation 
of soil minerals to plant 
and animal health, 
immune functions; the 
biological interactions 
of minerals; and miner- 
als in food. 
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ADD Health Therapy 


vs. Nutrition 


By David Yarrow 


March ‘96 Newsweek reported, 


“ADD/ADHD has become America’s 
#1 psychiatric disorder. Experts 
believe more than two million chil- 
dren have the disorder.” 

And in June ‘96 Healthwise noted, 
“From 5 to 20% of the population 
may have ADHD, affecting the per- 
son’s ability to focus, pay attention 
and learn.” 

Although found in adults, over- 
whelmingly this behavioral disorder 
— not “disease” — afflicts children. 
And it isn’t new, but has been with us 
for decades. ‘ 

In the 1970’s the label was “hyper- 
active.” These kids can’t sit still or 
keep quiet. They squiggle, fidget and 
squirm, talk out of turn and loudly. 
They’re impulsive, even explosive. 
Consequently their attention span is 
minimal, or non-existent. They “act 
like driven by a racing motor.” And 
they go, and go, and go, and go... 

And they go get in trouble, trying to 
release their endless nervous energies. 
Behavior disorder soon becomes dis- 


orderly behavior. Reports Dr. Russell 


Barkley, ADHD _ researcher at 
University of Massachusetts, “Studies 
indicate those with untreated ADHD 
are more likely to become alcoholics, 
smokers or drug abusers than the gen- 
eral population. More than one-third 
drop out of school, and one-tenth 
attempt suicide.” 

The treatment most given by doc- 
tors and teachers is a prescription 
drug — Ritalin — a sedative to calm 
the speeding nervous system. Oddly, 
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Ritalin is a methamphetamine, which 
acts opposite on some adults, causing 
them to act “speedy.” The drug is 
very effective for many children, and 
easy to administer. 

However, no study of Ritalin’s safe- 
ty and side effects in long-term use 
has been completed. Many parents, 
trusting well-meaning professionals, 
un-knowingly start their children 
down a path of chemical dependency. 
In truth, Ritalin does not cure ADD or 
hyperactivity, but merely masks symp- 
toms and suppresses behaviors. 
Ritalin is simpler, more convenient 
than facing dietary and emotional 
adjustments. But the organic cause of 
the condition remains uncorrected — 
a mystery to most. 

But not all. In the 70’s Dr 
Benjamin Feingold studied hyperac- 
tive children and found many are sen- 
sitive to certain artificial flavors, col- 
ors, preservatives, and salicyclic com- 
pounds, which includes aspirin and 
most berry-type fruits. Dr Feingold — 
also urged parents to restrict intake of 
sugar — refined carbohydrates of any 
sort. Hundreds of thousands of par- 
ents applied the Feingold diet to their 
children, and, against the odds, many 
thousands had success. 

But the hard won lessons of Dr. 
Feingold and the parents who fol- 
lowed his guidance had minimal 
impact on mainstream medicine or 
special education policy. The elder Dr. 
Feingold faded from the pages of 
news, and today prescriptions for 
Ritalin are still routine in these cases. 


mit 


However, a few brave doctors have 
taken up Dr. Feingold’s baton. 

Says Dr. Joel Wallach, “The sad part 
is these people don’t need counselors 
and psychiatrists — they need nutri- 
tional advice — especially about min- 
eral requirements and no-sugar diets. 
What kind of society are we that 
approves methamphetamines, tran- 
quilizers and uppers, but not mineral 
substances?” Parents need advice and 
guidance about a good diet with 
proper, natural nutrition, protein-car- 
bohydrate balance and carbohydrate 
quality. 

Dr. Kris Van Oeveren says, “The 
relationship between food and illness 
has been discussed between philoso- 
phers and physicians since the record- 
ing of history. The modern physi- 
cian’s excuse is always there simply 
isn’t enough evidence to support 
nutritional treatment, when, in fact, 
its well-documented that nutrient 
deficiencies as well as excess, result in 
physical, mental and emotional dys- 
function. Through my personal expe- 
rience and research, I am convinced 
most illness, including ADD and 
ADHD, can be effectively treated with 
proper nutrition and supplementa- 
tion.” 

In fact, it has been shown over and 
over that children and adults alike do 
overcome these disorders with a com- 
bination of nutritional supplements 
and sugar-free diets. Key among 
nutrients are minerals, particularly 
restricting sodium (common salt) and 
assuring adequate minor and trace 
elements. Biological balance is never 
assured by one-shot remedies. 

Slowly the attitude among doctors 
is changing as each year more and 
more adopt nutritional therapies. 
More and more doctors and consu- 
mers are wary of side effects from stea- 
dy dependence on pharmaceuticals. 
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The idea of giving our bodies the 
optimum nutrition it needs to per- 
form its natural wonders — including 
healing itself — is slowly gaining 
ground. 
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So is the idea of remineralization: of 
feeding our soils the complete range 
of elements needed to create healthy, 
living soil. 

—David Yarrow 
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Mineral-Rich Wild Sea 
Vegetables of the Southern Ocean 


BY ZHENYA DELATE 
(based on a Sheena McDuff article) 


“Float Leaf,” is a floating sea veg- 
etable also known as “string kelp” or 
macrocystis pyrifera. It is native to 
Tasmania, Australia, where Float Leaf 
is harvested along the rocky shores. 
Since sea water covers so much of the 
Earth’s surface, it is natural to look to 
the sea for sustaining food. According 
to research, native Tasmanian sea veg- 
etables are free from pollution. As 
Jacques Cousteau re-emphasized in 
his National Geographic article “The 
Ocean,” the salt water solution of the 
sea flows in our veins — humans are 
made up of 70% water, coincidentally 
the same proportion as the surface of 
the earth. (National Geographic, Dec. 
81) 
The great question today is, can the 
sea help man to survive? The Sea 
Fisheries of Tasmania require a yearly 
license and keep a small quota to pre- 
vent over-harvesting. A yearly report is 
required and submitted to the govern- 
ment at the end of the year about the 
Float Leaf which has been harvested. 
Observations such as surface water 
temperature changes are included 
because the Float Leaf is sensitive to 
these changes. In this way, data about 
cold and warm currents is provided 













































































which will contribute to the current 
debate about climate cooling or 
warming. 

The global problem of impover- 
ished soils, including Australia’s, 
means there is a need for nutrition 
from the sea because of most soils’ 
lack of the minerals essential for 
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healthy life. The long lived peoples in 
Hizator of Japan make sea vegetables 
25% of their diet. Sheena reports that 
her great uncle who lived by the Irish 
sea used to eat the sea vegetable 
‘Sampire’ to protect his heart. It is 
time that the mineral-rich bounty of 
the sea is once again included in class- 
room teachings so that children know 
how to nourish themselves. 

Sea vegetables are classified by their 
color. The reds, ‘rhodophyta,’ absorb 
the longest frequencies of light, and 
are the most light receptive. They 
grow from 200 to 600 m. The reds 
most commonly eaten include ‘dulse’, 
‘laver’, ‘Irish moss’, ‘agai’ and ‘purple 
nori’. 

The yellow-brown family include 
the wracks and kelps. They live at 
medium depths down to 17 m where 
they absorb medium green frequen- 
cies. There are over 890 species of 
kelps three of which are marketed for 
cooking: the ‘wakame,’ the ‘arame,’ 
and the ‘kombu’. The Float Leaf is in 
the family of yellow-brown kelps. 

The green or Chlorophyta family of 
the sea vegetables absorb the long, red 
wavelengths which travel along the 
surface of the water, where they are 
exposed to the strongest light. The 
plants in this group most commonly 
eaten include green nori and sea let- 
tuce. 

For further information on how to get 
Float Leaf,.contact: Sheena McDuff, c/o 
Post Office, Dover 7117, Tasmania, 
Australia; tel: 002981290. 


Ae Dee /RITALIN 


Your child doesn’t have to be 
labeled or take harmful drugs like Ritalin. 
Natural non-drug approach for 

Attention Deficit Disorder & ADHD. - 


AUDIO TAPES & BROCHURES 


1-800-559-4496 


Call NOW for that little one you love. 





The Nutrition-Mind 


Connection 
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BY Dr. Il. 
OLARSCH, 
AND 
SUSAN STOCKTON, 
MA, CRC 


“The fact that Johnny can’t read and 
that we have a $200 billion annual 
national medical bill both stem from the 
same cause — a poor delivery of ele- 
ments from the soil in both quality and 
balance.” 

The above statement was made 
in 1979 by John Hamaker. It 
remains true today, except that our 
national medical bill is now closer 
to one trillion dollars per year. 
Despite the vast resources of our 
nation, our health status is 
deplorable. We rank on a par with 
third world nations in this regard 
due to a virtual plague of degenera- 
tive disease. The situation today is 
that every third person is allergic to 
something; every 5th person is 
mentally ill; every 30 seconds 
someone dies of a heart attack and 
every 55 seconds someone dies of 
cancer, which has now become our 
number one childhood killer, 
excluding accidents. 


Todd Franz 
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Academic Decline 

In 1981 Hamaker wrote, “Along 
with the rest of the country, 
Michigan’s scholastic achievement 
scores have been dropping steadily for 
two decades.” The downward spiral 


continues — and it is linked to nutri- 


ent deficiency. It is an established and 
accepted fact that impaired mental 
function results from nutrient defi- 
ciency. The brain requires a vast array 
of nutrients, including vitamins, min- 
erals and amino acids to produce neu- 
rotransmitters (brain chemicals that 
pass messages from cell to cell) and 
other important brain compounds. 
Altered brain chemistry can result 
from deficiency of just a single nutri- 
ent, giving rise not only to diminished 
mental capacity, but also to 
mental/emotional disturbances and 
behavioral disorders such as hyperac- 
tivity, Attention Deficit Disorder, anxi- 
ety, depression, eating disorders 
(anorexia and bulimia), drug and alco- 
hol addiction, autism and violence. 
‘If impaired mental function results 
from nutrient deficiency, then improv- 
ing nutritional intake ought to result 
in improved mental function. The fact 
that it does indeed do so was demon- 
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strated in a study described in a 
reprint entitled: “The Impact of a Low 
Food Additive and Sucrose Diet on 
Academic Performance in 803 New 
York City Schools.” In 1980, ’81 and 
83 major “dietary policy revisions” 
were made with regard to . 
the use of sucrose, fats and 
food additives. During the 
4-year period in which these 
food factors were reduced in 
the diet of the school .chil- 
dren, the mean national aca- 
demic performance of the 
803 schools rose from 41 to 
51 percentile. This resulted 
in NYC schools moving 
from 11% below the nation- 
al average to 5% above it. A 
“reduction in malnutrition” 
was cited by the researchers 
as the cause of the rise. 
Poor soil quality makes for nutrient 
deficient crops, which in turn create 
weak bodies and minds. Diets lacking 








in nutrients, especially trace minerals, 
lead not only to physical maladies and 
impaired learning, but also to antiso- 
cial behavior and even violence. It’s 
no coincidence that both degenerative 
disease and crime are escalating, as 1Q 


‘ # 


and nutritional status decline: These 
things are connected. And at the bot- 
tom of the chain is the connecting link 
of impoverished soil. 





A Global Problem 
From the global village perspective, 
if the Earth’s population were an even 
100, then the percentage suffering 
from malnutrition would be 50% and 
the number unable to read would be 
70%. In this context, 
“malnutrition” is defined 
simply as inadequate 
food intake. If we revise 
that definition to encom- 
pass a state brought on 
by nutritionally depleted 
' foods, then the percent- 
age of people affected 
would approach 100%. 
The citizens of our nation 
do indeed suffer from 
malnutrition— overcon- 
sumption malnutrition. 
Nutrient depletion of 
soils is not just a domestic problem, 
however; it is a global one. We’re all 
affected. And each succeeding genera- 
tion is more deeply affected, resulting 
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in their increased vulnerability to ill- 
ness, both physical and mental. 


Overconsumption 
Malnutrition and Teenage 
Violence 


In this country, these results are , 


reflected in an escalating rate of vio- 
lent crimes committed by juveniles. 
This escalating violent crime rate 
among teenagers is not due primarily 
to drugs, broken homes or poverty, 
but rather to malnutrition. These kids 
typically exhibit pronounced deficien- 
cies of such trace minerals as lithium, 
chromium and vanadium and, are 
prone to develop a powerful salt or 
sugar craving. This craving, accompa- 
nied by licking and chewing behaviors 
is known as “pica” and it is brought 
on by mineral deficiency and correct- 
ed only by supplying the deficient 
minerals: no other class of nutrients 
can induce or resolve the condition. 
Satisfying the craving by eating com- 
mercial sugar or salt only worsens the 
situation, for refined sugar and salt 
leach from the body the minerals nec- 
essary to metabolize them and there- 
fore deepen the deficiency. The crav- 
ings stem from a mineral deficiency 
that can only be rectified by providing 
the needed minerals. 


Minerals Rule 


Minerals rule over all other nutri- 


ents. Vitamins, proteins, enzymes and 
amino acids, as well as fats and carbo- 
hydrates, require them for activity. 
Trace minerals (such as zinc, copper, 
chromium) are those needed in small 
or trace amounts by the body. They 
are no less important to the function- 
ing of the body than are macro miner- 
als (calcium, magnesium, potassium, 
sulfur and chlorine), needed in larger 
amounts. 

There are 84 known minerals, 17 of 
which are considered to be essential 
in human nutrition. If there is a short- 
age of just one of these, the balance of 
activity in the entire system can be 
thrown off. A deficiency of a single 
mineral can negatively impact the 


entire chain of life, rendering other 
nutrients ineffective and useless. 
According to US. Senate 
Document #264, 99% of Americans 
are mineral deficient. This document 
was published in 1936! The situation 
is even worse today, as minerals con- 
tinue to disappear from our soils. 


Where Have All the 
Minerals Gone? 

Modern agribusiness farming meth- 
ods, including the widespread use of 
N-P-K (nitrogen-phosphorous-potassi- 
um) fertilizer, over farming, loss of 
protective ground cover and trees, 
lack of humus— are some factors that 
have made soils vulnerable to erosion 
(through drought, wind and flooding). 
The result is reduced nutrient content 
of crops. 

N-P-K fertilizer is highly acidic. It 
disrupts the pH (acid/alkaline) bal- 
ance of the soil, as does acid rain. Acid 
conditions destroy soil microorgan- 
isms. It is the job of these microor- 
ganisms to transmute soil minerals 
into a form that is usable by plants. In 
the absence of these microbes, these 
minerals become locked up, unavail- 
able to the plant. Stimulated by the 
N-P-K fertilizer the plant grows, but it 
is deficient in vital trace minerals. In 


the absence of trace minerals, plants . 


take up heavy metals (such as alu- 
minum, mercury and lead) from the 
soil. These toxic metals are then 
passed on to us through the food 
chain — and they are readily assimi- 
lated in the body deficient in protec- 
tive nutrient minerals. 

When trace minerals are scarce in 
plant bodies, they’re scarce in human 
bodies and we then hold onto toxic 
minerals and traces of agricultural 
chemicals. Also, plants deficient in 
trace minerals tend to be deficient in 
vitamins and in protein, as well. It is 
primarily the amino acid component 
of protein from which neurotransmit- 
ters are made. These neurotransmit- 
ters have a huge amount to do with 
our mental functioning, as well as our 
physical health. Mineral-deficient 
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plants are also _protein-deficient 
plants. Between 1950 and 1970, the 
calcium content in one cup of rice 
dropped 21% and iron fell by 28.6% 
and, protein content dropped nearly 
11%. In 1945, wheat was 17% pro- 
tein. By 1985, its protein content 
dropped to 9%. 

Tables showing nutrient content of 
foods can no longer be relied upon, 
for minerals are disappearing faster 
than updated charts can be published. 
And, there is great variation in miner- 
al content of foods grown in different 
locations and under different condi- 
tions. 

Trace minerals, rapidly disappear- 
ing from our soils, play a major role in 
electrolyte formation in the body. 


Electrolyte Loss 

Electrolytes are mineral salts which 
conduct electricity when dissolved in 
solution. In the body, the bloodstream 
provides the fluid medium for elec- - 
trolyte formation. Electrolyte deficien- 
cy or imbalance results in energy loss 
and fatigue. The disruption of balance 
or homeostasis that results leads 
invariably to disease. 

Nature forms electrolytes through a 
transmutation process wherein inor- 
ganic colloidal minerals are changed 
into a more usable crystalloid form. 
This occurs when water cascades over 
rocks, picking up minerals from the 
soil, tumbles over the terrain and 
forms vortexes. Most of us today, 
however, cannot look to our drinking 
water as a source of electrolytes. We 
drink, by and large, from stagnant, 
polluted sources. Therefore, our best 
bet for obtaining unpolluted water 
that contains usable (crystalloid) elec- 
trolyte minerals is to purify our water 
mechanically (preferably through 
reverse osmosis) and add back the 
electrolytes. 

Replacement of electrolytes will bal- 
ance pH and stabilize osmotic pres- 
sure (the force on the inside and out- 
side of cell walls). This will result in 
significantly lowering the risk of infec- 
tion, increasing digestive efficiency, 





restoring peristaltic action, increasing 
oxygen to the cells, reducing water 
retention, correcting neuro-muscular 
imbalances, improving enzyme pro- 
duction, regulating blood sugar levels 
and hormonal production, “chelat- 
ing” (removing) heavy metals from the 
body and increasing energy levels. 


The Ultimate Solution 

The ultimate solution to the dem- 
ineralization problem does not, how- 
ever, lie in supplementation. It lies in 
soil remineralization. We must aban- 
don the use of chemical fertilizers and 
pesticides that lock up soil minerals 
and poison both the soils and our 
bodies. According to a 1993 study 
conducted by the Environmental 
Working Group, by age 5, children in 
this country consume more pesticides 
than is considered safe for a lifetime. 
While we’re harming ourselves gravely 
with the use of pesticides, we don’t 
seem to be making much of a dent in 
the insect population: over 500 
species have now become pesticide 
resistant. The answer to the pest prob- 
lem is to change the terrain of the soil, 
from one that produces sick, nutri- 
ent-deficient plants to one that pro- 
duces healthy, nutrient-dense ones, 
for insects only feed off sick plants. 


Changing the Terrain 

The desired change in terrain is 
accomplished by restoring minerals to 
the soil. This can easily and inexpen- 
sively be done through the use of rock 
dust (ground up rock). When chemi- 
cals are withheld and rock dust is 
applied, food is provided for the 
microorganisms who will resume their 
job of supplying usable minerals to the 
plants, who in turn will nourish us. 

It is imperative that we follow the 
lead of John Hamaker, understand and 
apply his teachings and renew the 
soils of Mother Earth before she does 
so herself through the violent natural 
process of glaciation which will effec- 
tively grind up rock to remineralize 
the soils. 

Once soil remineralization is 


accomplished, we can begin to reverse 
a downward spiral in our civilization. 
As Hamaker’ understood, health, 
behavior, intelligence, even weather 
patterns — and survival — are ulti- 
mately determined by the health of 
our soil, which in turn is dependent 
upon microorganisms. Health and 
survival are therefore not about con- 
quering microbes, but. nourishing 
them. What we do to them, we do, in 
a very real sense, to ourselves. 

An escalating crime rate, social 
unrest, falling IQs — they all relate to 
the disappearance of soil microorgan- 
isms, which in turn results from man’s 
attempts to conquer and control 
Mother Nature, rather than to honor 
her and work in harmony with her 
laws. 
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Charles Walters 
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Elemental Medicine: 
Minerals and the 


Common Cold 
Zinc: The Only Patented Cold Remedy 


s testimony of the effective- 

ness and power of minerals 

in health and healing, the 

nly U.S. patented cold rem- 

edy is a mild dose of a minor element: 
zinc. 

The U.S. Patent Office — as routine 
policy — never issues patents for per- 
petual motion devices, or for remedies 
for the common cold. But in a single 
break from standard rejection, in 1996 
the United States Patent Office admit- 
ted one application for a cold remedy. 

Says Bruce Lehman, Commissioner 
of U.S. Patent and Trademark Office, 

“U.S. Patent 5,409,905 is one of 
two examiners thought would never be 
issued. But, since they found it to 
work, the patent was allowed. It is 
great to find serendipity still results in 
major discoveries. The Office has 
issued a certificate to Mr. George Eby.” 

George Eby of Texas dedicated 18 
years to this simple prescription. 
“When you feel a cold coming,” Eby 
says, “suck on zinc lozenges. The cold 
will fade away fast.” George stumbled 
on this cure in 1979 when he gave his 
young daughter a tablet for her nutri- 
tion therapy. Her tonsils were so 
swollen she couldn’t swallow it, so she 
let it dissolve overnight on her tongue 

-—and the cold vanished. 

To tum proposition into patented 
product with proof, Eby abandoned a 
career in urban planning to conduct 
field tests, taught himself higher chem- 
istry, and became one of few laymen 
ever published in Antimicrobial Agents 
and Chemother-apy — a scholarly peri- 
odical. Eby had trouble being taken 


seriously as an uncredentialed zinc 
zealot. But George never stopped 
pushing zinc, and his claims piqued a 
bit of medical curiosity. Several 
research projects had mixed results. 
Then, in 1996, Annals of Internal 
Medicine (AIM) — a prestigious med- 
ical journal — published research 
showing zinc significantly reduces the 
duration of symptoms’ of the common 
cold. The study* — “Zinc gluconate 


George Eby stumbled on this 
cure in 1979 when he gave his 
young daughter a [zinc] tablet 
for her nutrition therapy. Her 

tonsils were so swollen she 
couldn’t swallow it, so she let it 
dissolve on her toungue— and 


the cold vanished. 


Lozenges for Treating the Common 
Cold” — the most comprehensive to 
date, showed that zinc gluconate 
lozenges shorten the time of all com- 
mon cold symptoms. The zinc-treated 
group had a median 4.4 day duration 
of all cold symptoms compared with 
7.6 days in a placebo group. The only 
adverse effects were — bad taste and 
nausea. 

Eby feels somewhat vindicated, but 
zinc gluconate no longer interests him. 
Zinc gluconate is bitter and metallic, 
with worse aftertaste. Explains 
George, “They may arrest a cold, but 
they also foul taste buds. A sore throat 


is a difficult choice: minor suffering 
with cold symptoms for a week, or 
major disgust for hours when every- 
thing tastes like a cat-box.” 

George abandoned gluconate for 
zinc acetate — a compound of zinc 
and acetic acid (vinegar). Zinc ions 
neutralize the vinegar taste in a man- 
ner similar to the way sodium neutral- 
izes hydrochloric acid in table salt 
(sodium chloride). The lozenges he 
now makes work better and taste 
good. Eby says, “Use of zinc gluconate 
flavored with glycine significantly 
reduces the duration of colds by 50 
percent.” 

Because zinc acetate releases 100% 
of its zinc as Zn?* ions at each pH, 4- 
gram lozenges used 9 times/day result 
in ZIA values of 100. Fast Dry™ Zinc 
Lozenges are outstanding in taste and 
efficacy without the side effects of zinc 
gluconate. Even two Fast Dry™ 
lozenges (one in each cheek) used one- 
after-another doesn’t impair 
palatability. 

Pharmacists who sell Fast Dry™ 
lozenges are unrestrained in enthusi- 
asm for their efficacy and pleasant 
taste. 

In an editorial in the 1996 issue of 
AIM — “Zinc: The Biology and 
Therapeutics of an Ion” — Ananda S. 
Prasad, MD, PhD, Internal Medicine, 
Wayne State University Health Center, 
wrote about the importance of zinc in 
maintaining good health. Prasad con- 
tends zinc deficiency, a cause for mod- 
ern diseases, has become wide spread 
throughout the world. 

We at RE would agree with Dr. 
Prasad’s more broad-minded perspec- 
tive on the value of zinc. We would 
add that zine deficiency afflicts our 
soils and our food supplies, too. 

— David Yarrow 


* “Zinc gluconate Lozenges for Treating the 
Common Cold: A Randomized, Double Blind, 
Placebo-Controlled Study” by S.B. Mossad, M.L 
Macknin, S.V. Medendorp & P Mason; 
Cleveland Clinic Foundation, Cleveland, Ohio; 
Annals of Internal Medicine July 15, 1996, vol. 
125 no. 2, pgs 81-8. 
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Organic farmer takes 
home first prizes— 


—the secret’s in the rock powder! 


When Dan Weber set out to learn 
the ABC’s of organic farming four 
years ago, he learned that NPK fertiliz- 
ers just don’t cut it. In a class taught 
by organic farmer/consultant Bob 
Canard, Dan learned that plants 
need plenty more minerals than just 
the standard commercial fertilizer 
ingredients nitrogen, phosphorus and 
potassium. To address the plant’s and 
soil’s total needs, a broad spectrum of 
micronutrients needs to be intro- 
duced. The answer he learned— rock 
dust. 

Dan then began his venture in com- 
mercial farming, applying compost, 
crushed oyster shell and McKenzie 
Rock Flour, a fine source of mineral 
elements derived from an andesite 
and basalt deposit. The rock dust is 
applied to the soil at a rate of 500 
pounds per acre before and after 
planting, with direct application to 
the plant several times during the 
growing season. Year after year, the 
mineral content of the soil builds up 
and increases fertility. With that, Dan 
noticed the stamina of the plants 
increased, as did their resistance to 
pests which have virtually disap- 
peared. Also, the flavors became rich- 
er and richer. 

In his third year of organic farming, 
Dan entered his vegetables in the 
Sonoma County (California) Harvest 
Fair. He won the Gold Award and took 
home more prizes than any other 
farmer. His tomatoes and bell peppers 
won ‘best of the show’, based on taste 
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Dan Weber’s prize-winning 
tomatoes 





and aesthetics, and other produce he 
entered won six first place prizes and 
four second place prizes. 

Have you ever wondered if organic 
farming can be profitable? Today, 
Dan’s produce is favored so highly by 
his local restaurant customers that he 
cannot keep up with the demand! 
Dan says that’s a testimony to the fla- 
vor he gets from the minerals in the 
rock powder. 

To get more information on McKenzie 
Rock powder or to place orders for 50 lb 
bags, contact Dan at 1-800-339-0141. 
(This article is from the Winter ’96 issue 
of Living Nutrition Newsletter, PO. Box 
256, Sebastopol, CA 9547) 
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Improve Quantity and 
Nutritional Quality of Crops 
Flora Stim is a commercial rock 
dust mined from an ancient marine 
deposit in Mississippi which appears 
to be excellent at meeting the feeding 
requirements of soil microorganisms. 
The literature and video from its dis- 
tributor (Strite's Warehouse, POB 128, 
Greencastle, PA 17225) is full of posi- 
tive growth results in both quantity 
and nutritional value of crops, even 
though growers are only using about 
200-300 lb/acre. Reports include 200- 
300% (yield increases, Brix readings 
(showing mineral and sugar solids) 
much higher such as 32 for corn next 
to 4 for adjacent chemically treated 
soil; much less insect/ disease prob- 
lems, drought resistance, etc. 
Another example from their litera- 
ture: “A fruit and vegetable grower in 
Florida who has been using our Flora- 
Stim program has had his oranges, 
watermelons, and cauliflowers tested 
by a professional laboratory and this is 
what they found: His oranges con- 
tained 16 to 37% more juice per 
orange, 37% thinner skin, 78% less 
acid, up to 30% more Vitamin C, and 
234% more minerals. His watermel- 


ons contained: 12.3% more Vitamin 


A, 20% more Vitamin C, 50% more 
Niacin, 10.1% more Choline, 47.5% 


more Sugar content, and 63.6% more . 


Food Value in Mineral Content. His 
cauliflower contained 218% more vit- 
amin content, 40% more Vitamin B2, 
183% more Niacin, 50% more Food 
Value in Mineral Content.” One more 
example: “Peaches in an orchard in 
Delaware that were treated with Flora- 
Stim were half again as big as peaches 
in the same orchard but not treated 
with Flora-Stim. These peaches had a 
sweeter taste and more juice.” 

And back to our “lowly” near- 
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- Flora Stim Shown to 


omnipresent microorganisms we 
have: “In a lab test, 1.0 gram Flora- 
Stim was held in 120 ml of sterile 
water for one week at 78° F. in sus- 
pension. The suspension of the above 
was inoculated in nutrient agar for 24 
hours at 78° FE and gave a microor- 
ganism count of 10,200,000/gm of 
Flora-Stim. To one gram there is 
10,200,000 microorganisms, and 
there are more than 28 grams to an oz, 
and 16 oz to one pound. This totals 
4,569,000,000 microorganism/lb. All 
these are airborne microorganisms 
which are absolutely aerobic (needing 
oxygen) These facts are taken from a 
discussion by Dr. R. Ozolins, and S. 
Trebolo, Agronomists.” 

—Don Weaver 


Superbiomin Health 
Supplement from Austria 

For those interested in the much 
written about rock dust of Robert 
Schindele sold in pharmacies and 
health food stores in Europe, the cost 
is U.S. $40 for a 2. kilo (approx. 5 lb) 
package of Superbiomin. For the 
address see the Europe Gravel Sources 
section. 


Envira Minerals Creating a 
New Product 

Envira Minerals, Inc., is a R@D 
company working on soil remineral- 
ization and plans to go public in the 
next few months. For information con- 
tact William J. Pierson, VP 1794 Eldon 
Ct. El Cajon, CA 92021, Phone/Fax 
619-440-1230, or Richard A. Campbell, 
VP. 9 Orchard, Irvine, CA 92620, Phone 
714-559-5157 


Min Plus Gets Great Results 
With Sugar Cane 

Sam Catalano, producer of MinPlus 
in Australia, has research results on 
MinPlus and its effect on sugar cane. 
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It seems that without a 4-6% silica 
content in the outside skin, sugar 
cane has trouble standing up. With 
MinPlus, not only is this problem 
taken care of, but the sugar quality is 
greatly increased. See Gravel Sources 
or contact Sam _ at email: 
Minerals@internetnorth.com.au 


Finding Local Sources 
of Rock Dust 


Contact your local state aggre- 


gate association. For a copy of a 
complete list of state associations 
send a self addressed stamped 
envelope and $1.00 to Remineralize 
the Earth. 


Insect Balance 

SilKaBen Prevents fungus and 
deters sucking and chewing insects. 
Item no. 5-224. 

Call Gardener's Supply, |-802- 
863-1700. 


Safety Masks 

Action Mining Services Inc. |- 
800-624-151. 

A mask should be used if apply- 
ing dry rock dust to avoid inhala- 
tion, depending on the fineness of 


the gravel and wind conditions. 





At 





Rock Dust Sources 


NORTHEAST _ Lane Construction 


Gardener’s Supply 
Tod Whitaker 

128 Intervale Rd. 
Burlington, VT 05401 
(800) 955-3370 

Ask for Trace Minerals. 


Gernatt Gravel 
Products, Inc. 
Robert J. Able 
Richardson and 
Taylor Hollow Road 
P.O. Box 400 
Collins, NY 14034 
(716) 532-3371 
Glacial moraine dust 


Laurence Lynch Co. 
Glenn Burbank 

396 Gifford St. 
Falmouth, MA 02540 
(508) 548-1800 
Native stone 


Maine Seaweed Co. 
P.O. Box 57 

Steuben, ME 04680 
(207) 546-2875 

Sea vegetable garden 
fertilizer. 


Mineral Rite 


Vulcan Materials Co. 


P.O. Box 4239 

4401 N. Patterson Ave. 
Winston Salem, NC 
27115 

1-800-477-7625 

fax: 910-744-2018 


Moose Growers 
Supply 

P.O. Box 520-RE 
Waterville ME 04903 
(207) 873-7333 
Azomite and more 


The Notch 

(Lane and Son) 

Rte 116 

Amherst, MA 01002 
(413) 253-2075 
Traprock (3-400 mesh) 
basalt dust. 


Lane and Son 
Attn: Floyd 

311 East Mt. Road 
Westfield, MA 

(413) 562-3694 
Traprock and gravel 
mix. 


(413) 498-2956 


Corp. 

Jim Merold 

P.O. Drawer C 
Northfield, MA 01360 
Glacial till, 54% at — 
200 mesh. 


Snow Pond 
Farm Supply 

RR 2 Box 1009 
Belgrade, ME 04917 
(800) 768 9998 
Azomite and Clod 
Buster 


Tilcon Inc. 

Joseph A. Abate 

P.O. Box 1357 

New Britain, CT 06050 


Tilcon Capaldi Inc. 
718 Grand Army 
Highway 

Swansea, MA 02777- 
4590 

(508)677-3300 


Tilcon Maine Inc. 
Route 9 

P.O. Box 1030 
Wells, ME 04090 
(207)676-9973 


Tilcon Gammino 
875 Phenix Avenue 
Cranston, RI 02921 
(401)942-730 


Tilcon Delaware Inc. 


73 Horsepond Road 
Dover, DE 19901 
or, PO. Box 858 
Dover, DE 19903 
(302)678-8414 


Tilcon Connecticut 
Inc. 

909 Foxon Road 

P.O. Box 67 

North Branford, CT 
0647! 

(203)484-288 | 


Tilcon Mass., Inc. 
Attn:Tim Kelly 

72 Main St. 

P.O. Box 114 
Acushnet, MA 02743 


Tilcon New Jersey 
Inc. 

P.O. Box 8248 
Haledon, NJ 07508 
(201)942-4400 


Tilcon New York Inc. 


66 Long Clove Road 
Congers, NY 10920 
or, P.O. Box 362 
Haverstraw, NY 10927 
(914) 638-1300 


Tilcon-Arthur 
Whitcomb 

W. Lebanon, NH 03431 
(603) 352-0101 
Greenstone-meta 
basalt — They have 
many sites in NH and 
VT. Call for info. 


Tilcon Roncari Inc. 
60 South Main Street 
PO. Box 1776 

East Granby, CT 06026 
(203)653-2524 


Roylance 
Environments 

Judy Roylance 

Rt. | Box 1398 
Dogwood St. 

Sag Harbor, NY 11963 
(516) 725-1009 
Distributor Planters II 
Trace Mineral Fertilizer 


Kingston Traprock 
Co. Dept. | 
Kingston, N] 08528 
Dia-King diabase rock 


powder. Write for info. 


Flora-Stim 

Strite’s Warehouse 
PO. Box 128 
Greencastle, PA 17225 
(717) 597-3325 


SOUTHEAST 


Davidson Mineral 
Properties 

Gene Rice, Inside Sales 
PO. Box 468 

Lithonia, GA 30058 
(404) 482-7231 

Ask for MIO sand. 
(granite) 


Mineral Rite 

PO. Box 4239 
Winston Salem, NC 
27115 

1-800-477-7625 

fax 910-744-2018 

See ad page 46. For VA 
and NC only. Sold by 
ton and bagged. 
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MIDWEST 


Brookside Farms Lab 
Director Mark Flock 
308 S. Main St. 

New Knoxville, OH 
45871, 419-753-2448 
For mineral analysis 
and other soil analyses 


Community Builders 
Wm Hurrle 

1494 Cedar St. 

Green Bay, WI 
54302-1856 

(414) 432-2882 

fax (414) 432-1705 
Planters II distributor 


Falls Last Flower 
Garden 

Box 13 

Scotland, AR 72141 
Planters II distributor 


Timothy C. Foust 
29733 320th St. 
Bellevue, IA 52031 
(319) 773-2789 
Planters II distributor 


Mt. Ark Trading Co. 
120 South East Ave. 
Fayetteville, AR 72701 
1-800-643-8909 
Planters Il & ELX. 


WEST 


Agronics, Inc. 

Col. Leland Taylor 
701 Madison St N.E. 
Alberquerque, NM 


87110 


(505) 298-1748 
Fertimax, Clodbuster 


Bio-Essence 
Research 

Todd Franz 

4004 Villa Court 

Fair Oaks, CA 95628 
glacial stonemeal 


Common Ground 
Ecology Action for 
Organic Gardens 
2225 El Camino 

Palo Alto, CA 
415-328-6752 


Michigan Aggregates 
996 East Chicago Rd. 
Jerome, MI 49249 
(517) 688-4414 


Elemite 

Painted Rocks 
Mining and Mill, Inc. 
R,J. Michaels 

646 West 300 North 
Clearfield, UT 84015 
(801) 825-7150 


God’s Green Earth 
Trinity Bluff Farms 
Michael Permenter 
Rt. | Box 88A 
Grapeland, TX 75844 
409-687-4478 
Azomite plus others 


Grab ’N’ Grow 
2759 Llano Rd. 

Santa Rosa, CA 95407 
(707) 575-7275 


K-IDA-AG 

Ken Hahn 

2540 Smith Road 
American Falls, ID 
83211 

(208) 226-5884, 

A unique formulation 


Peaceful Valley 

Farm Supply 

P.O. Box 2209 

Grass Valley, CA 95945 
(916) 272-4769 
Azomite, Soil-Min 


Pacific Organics, Inc. 


Rob Gould, President 
P.O. Box 12786 

Salem, OR 97309-0786 
Organic fertilizer 
blends using rock pow- 
ders and compost. 


Peak Minerals — 
Azomite 

205 Eagle Point Drive 
Branson, MO 65616 
Tel: (417) 336-6666 
Fax (417) 336-6630 


Spiral Stonemeal 
Henry Bruski 

P.O. Box 2104 
Cupertino CA 95015 
rock dust and seed 
company specializing in 
remineralized seeds. 


U.S. Soil 

P.O. Box 926 

Salida, CO 81201 
(800) 254-1306 
Planters Il and ELX. 
For larger shipments. 


NORTHWEST 


Egge Sand 
and Gravel 
90520 Coburg Rd. 


Eugene OR 97408-9467 
503-485-1515 
Contact Jeff 


Gaia Green 
Products Ltd 
Michael Dean 

Box 215 
Danville, WA 99121 
For all US. 


McKenzie RockFlour 
Remineralization 
Products Inc. 

Lee Poindexter 

P.O. Box 70183 

Eugene , OR 97401 
(503) 344-2524 
lepoi@rio.com 
http://www.galaxymall.c 
om/market/rockflour.ht 
ml 


Roger and Gayle 
Kahane 

7260 London Rd. 
Cottage Grove, OR 
97424 

(503) 942-DUST 


Canada 
Gaia Green 
Products Ltd 
Michael Dean 

PO. Box 2199 
Grand Forks, BC 
VOH |HO, Canada 
(604) 442-3745 


McInnes Natural 
Fertilizers Inc. 

Box 377 

St. Bruno, Quebec 

J3V 5G8 Canada 

Tel: (514) 441-16625 
Fax (514) 653-0342 
Basalt and Mica avail- 
able in various fertilizer 
mixtures. 


Australia 


Agroecology 
Associates 

Larry Geno 

P.O. Box 149 
Lismore NSW 2480 
Tel: (066) 89 5374 


Min-Plus 

Pacific Mineral 
Development Ltd. 
Sam Catalano 

PO. Box 594 
Innisfail 

North Queensland 
4860 Australia 

Tel: 070-644118 
Minerals@internet- 
north.com.au 





Natural Mineral 
Fertilizer 

Norm Togkill 

21 Blackwood Ave. 
Morningside 4170 
Brisbane NSW 
Tel: 07 399-1230 


Organic Nature 
Products 
Neo-Min 

261 Kingsway Rd. 
Landsdale 6065 or 
P.O. Box 1380 
Wangara 6065 

Tel: 250-2059 

Fax 343-3899 


Sustainable 
Agriculture and 
Food Enterprises 
3/42 Junction Rd. 
Burleigh Junction 
Qld. 4220 

Tel: (075) 93 4566 
Fax (075) 93 4877 


Europe 


AUSTRIA 
Basaltwerk 
Pauliberg 


A-7341 MarktSt.Martin — 


Tel: 0043-2618-25513 


Biogliick 
A-3950 Wielands 
Tel: 02852 2414 


Diabaswerk 
Saalfelden 

H. Stephan & Co. 
A-5760 Saalfelden 
Tel: 0043-6582/2373- 
74 


Firma Diwoky 
Frachtenbahnhof 
Gersthof 
A-1180 Vienna 
Tel: 472241 


Firma Gleichenteil | 


Gleichentheilgasse 
A-1230 Vienna 
Tel: 672193, 672194 


Gebr. Schlarbaum 
A-8330 Mihldorf 
Post Feldbach 


Karnter Basalt 
Kampach, St. Paul 
Lavanthal 


Klécher Basaltwerke 
Stiirgkh & Co. 
A-8493 Kléch 

Tel. 0043-3475/292, 41 | 


Konrad Planegger 
Diabas Werk 
A-9134 Launsdorf 
Tel: 04213 2044 


Sanvita 
Hartsteinwerk 
Kitzbihel 

z.H. Ing. Franz 
Cervenka 

Postfach 44 

A-6370 Kitzbiihel 
Tel: 0043-5356/4333 


Robert Schindele 
GesmbH 

Kicking 18 

A-3122 Gansbach 
Tel: 0043-2753/289 
Fax: 0043-2753/276 
Superbiomin 


Wolfram 
Bergbau-u. 
Hiittengeselschaft 
mbH. 

A-8542 St. Peter i.S. 
Tel: 0043-3465-2101 


DENMARK 
Greenworld 
Export/Import 
WernerMeier Jensen 
St. Blichersgade21.G. 
DK-8900 Randers 
Tel: 45-86-4 1-49-56 


ENGLAND 
Redland Aggregates 
Ltd. 

David Langley 
Technical Manager 
Bradgate House, Groby 
Leics. LE6 OFA 

List of 80 quarries in 
U.K 


Cumulus Organics 
Two Mile Lane 
Highham, Glos. 

GL2 8DW 

Tel: 0452-305814 
Ground volcanic dust. 


FRANCE 

Societe de Carrieros 
de St. Nabor 

67530 Ottrot 

St. Nabor, tel 88958114 


GERMANY 
Basaltwerk A. 
Melato 

Postfach 105 
34560 Fritzlar | 
Tel: 05662/296 | 


- Basalt 


Vertriebgesellschat 
Siidniedersachsen 
Bramburg, 

D-3404 Adelebsen 


Basaltwerke 
Wiesau/Opf. 

250 Maclellan Bldg. 
Triebendorf 


Firma Ernst Otto 
Cohrs 
Lava-Union 
D-5485 Sinzig/Rhein 
Kolner Str.22 

Tel: 02642-4010 


Franz Carl Niidling 
Basaltwerke 
Ruprechtstr. 24 

36037 Fulda 

Tel: 08586/71071-72 


Granitwerke Georg 
Kusser 

Postfach 31 

94078 Freyung 

Tel: 08586-1242 


Hauri KG 
Sonnhalde 6 

79268 Brtzingen 

Tel: 07663-1051, 1052 


Hermann Wegener 
BBasaltwerke 
Postfach 6499 

30064 Hannover | 
Tel: 051 1-326321 


Kasseler 
Basaltwerke 
63683 Ortenberg | 
Tel: 06046-799 | 


L. Geiss 
KG/Birkerfelder 
Hartsteinwerke 
55765 Birkenfeld 


Lava-Union GmBH 
Postfach 1110 

53475 Sinzig 

Tel: 02642-401-0 


Nordhessische 


Basalt-Union 
Fiinffensterstr. 4 

34117 Kassel 

Tel: 0561-18321, 13885 


Porphyrwerke 
Weinheim 
Shriesheim AG 
Postfach 1609 
D06900 Weinheim 


Schotterwerk 
D-7613 Hausach/ 
Hechtsberg 


Sporl KG 

Postfach 25 

95173 Schmnwald 
Tel: 09293-575-5788, 
09251-6197 


Steinbruchbetrieb 
Zeilberg 

Postfach 1340 

95662 Mitterteich 


Valentin Busch KG 
Postfach 28 

92250 Schnaittenbach 
Tel: 09622-1761 


W. Maurer oHG 
Basaltwerk 
95676 Wiesau/Opf. 


Xaver 
Schwendenmann 
77796 Miihlenbach 
Tel: 07832-2066 


SWITZER- 
LAND 
Bertrand Rime 
1751 Middes 
Fribourg 

Tel. 037 681335 


Bioticino 

V. Gautschin, VC Molo | 
6500 Bellinzona, Tessen 
Tel: 092 262 984 


Firma Otto Gamma 
AG 

Seestrasse 336 

8038 Zurich 

Tel. 02 832765 


Johann Wenger 
Muller Poffetmuhle 
1717 St. Ursen 
Fribourg 

Tel. 037441173 


Maurice Schillinger 
Garten Center, Rte 
Suisse 

1196 Glant, Vaud 

Tel. 022 642267 


Sooo eceeseessesceesaccesssesesaeesens 


Wytor SA 
1628 Vuadens, Fribourg 
Tel. 029 28280 


Zimmerli 
Mineralwerk AG 
Hohlstrasse 500 
CH-8048 Ziirich 
Tel. 0041-1/641040 


se ceecececenserecnenessccesseneseecoes 


MINERAL 
ANALYSIS 


Elemental Research, 
Inc., 

Robert Brown, 
President 

309-267 West 
Esplanade, 

North Vancouver, B.C. 
CanadaV7M IA5 


Spectroanalysis 

of rock dust. 

Tel. (604) 986-0445 
Fax (604) 986-0071 


Cantest in Canada 
Tel. (604) 734-7276 
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HEALTH and MINERAL 
SUPPLEMENTS 


Boddy Toddy 
Rockland Corporation 
Tulsa, OK 74128 

(918) 437-7310 

(800) 331-3659 


Cell Tech Inc., 
1-800-321-1303 
Super Blue Green 
Algae from Klamath 
Lake 


Grain and Salt 
Society 

P.O. Box DD 

Magalia CA 95954 

tel. 916-872-5800 

fax: 916-872-5524 
Light grey unprocessed 
seasalt complete with 
all elements and trace 
minerals. 


Klamath Blue 
Green Inc. 
1-800-327-1956 

Blue Green Algae from 
Lake Klamath © 


KM 

Mineral supplement 
based on plant sources, 
esp. high in potassium. 
1-800-237-7002 


New Vision 
Essential Colloidal 
Minerals 

PO. Box 2465 

Vista, CA 92085 
1-800-559-4496 


NuLife Minerals 
C&M Laboratories 
International, Inc. 
807 Kincaid Road 
Williams, OR 97544 
1-800-333-1160 

Fax (541) 846-8961 


Clark’s Original 
Mineral Formula, a 
liquid supplement of 
highly concentrated 
minerals and trace ele- 
ments. 


Pascalite, Inc. 

P.O. Box 104 
Worland, WY 82401 
307-347-3872 

Calcium Bentonite clay 
1-800-321-1303 


. Trace-Lyte 


Naturopathic Research 
Laboratories, Inc. 

P.O. Box 7594 

North Port, FL 34287 
1-800-326-5772 

Fax: 813-426-6871 
Trace-Lyte, Cal-Lyte, 
Skin-Lyte and other 
electrolyte mineral 
products. 


REMINERALIZE THE EARTH © 77 





The Network 


A Grapevine for Subscribers 


Anna Bond 

Algaia 

RR3 Box 145A 
Athens, VT 05143 
(802) 869-2942 

fax: (802) 869-2942 
annabond@sover.net 
Super Blue Green Algae 
distributor, working 
with ex-gang youth in 
South Central L.A. 
Hope Project. 


Mary A. Applehof 
Flowerfield 
Enterprises 

10332 Shaver Rd 
Kalamazoo, MI 49002 
Literature available on 
earthworms and com- 
posting 


Bonnie Bayard 
P.O. Box 1691 
Medford, OR 97501 
Landscape Architect 


- K-IDA-AG 


O.C. Barker 
BARRIO Organic 
Farms 

2186 Ralph Winstead Rd 
Leasburg, NC 27291 
We grow and process 
medicinal herbs. 


Justin Benz 

100 Pickering Beach Rd 
Dover, DE 19901 

(302) 678-3404 


Jack Brown-Organic 
Gardeners Assn 
10318 Township Rd 
Browns Valley, CA 
95918 

(916) 742-5066 
Publisher of the news- 
letter The Alternative. 


Bob and 

Kathy Butler 
257 38th St. Dr. SE 
Apt. #5 


Cedar Rapids, IA 52403 
(319) 693-8351 
Distributors of Super 
Blue Green Algae and 
Mineral Toddy 
(Bioelectrical, colloidal 
trace minerals). Food 
supplements. Interested 
in remineralizing our 
organic acreage. 


Starling Childs 
Optimum Yield, Inc. 
PO. Box || 

Norfolk, CT 06058 
Distributors of Ecomin 
soil adjustants for 
forestry, tree farms and 
farms. 


Richard Cicchetti 
439 Rockaway Valley Rd 
Boonton Township, NJ 
07005 

(201) 257-0711 

(800) 927-2527 


Soil Conditioner 


A soil rejuvenation product 
made of highly energized minerals, 


bacteria and other materials for nutritious crops. 
Call for mail order prices 
Kenneth Hahn 


2540 Smith Road, American Falls, ID 83211 
(208) 226-5884 








Worn Digest 


Box 544 @ Eugene, Oregon 97440-9998 
Worms Deepening Our Connection to Food and Soil 


A quarterly newspaper reporting on worms and 
vermicomposting world-wide. 


Networking people, information and resources. 


Subscriptions: U.S. $8/yr * Can/Mex $11 © Other $16 
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Start a business from 
the comfort of your 
home. Minimal start up 
investment, professional 
training and support. 
Call for free info. 


Benita Collado 
P.O. Box 15345 
Sacramento, CA 
95851-0345 


Joseph Dunsmoor 
P.O. Box 735 

Pincon, PR 00677 
(787) 823-7786 
Design and implement 
biological sustainable 
agriculture systems 
including waste/ 
resource management 
and nutritional insect/ 
disease prevention. 


Marie Erdman 
2398 Alaska St 
Port Orchard, WA 
98366-8214 

(206) 871-1234 


Be Evergreen 

1986 Noche Buena 
Seaside, CA 93955 
(408) 393-2410 

Be Evergreen wel- 
comes environmental- 
ists traveling through 
the Monterey Peninsula 
and will be happy to 
have you overnight and 
share information. | 
would also like to con- 
nect with rock dust 
distributors in my area. 


Falls Last Flower 
Garden 

Box 13 

Scotland, AR 72141 
(501) 592-3960 
Earth regeneration out- 
post, 40 fruit trees, 
tilled area with a har- 
vestable water supply 
and distributor of 
Planters II. 


R.K. Gray 

Rd | 

Rotorua, New Zealand 
(07) 333-2854 
Researcher for SR and 
biodynamics 


Priscilla Farrell 
212 Kimberly Lane 
Rogers, AR 72756 
(501) 936-7550 


John Finley 

Box 3849 

Kodiak, AK 99615 
(907) 487-9791 


Joe Friend 

P.O. Box 362 Edge Hill 
Cairns, Qld 4870 
Australia 

(07) 053 -5614 


Cheryl Fromwell 
RR3 7590 

Twiss Rd, 
Campbellville, Ontario 
Canada LOP IBO 
(905) 876-0921 

It’s only natural biologi- 
cal stress reduction 
using food herbs and 
homeopathic remedies 
to rebalance, strength- 
en and repair/ rebuild 
the body. 


Gunby Hadath 


_RR#!I Bloomfield 


Ontario, Canada KOK 
IGO 

(613) 399-5753 

fax: (613) 399-5220 


John Harris 

9066 E. Casitas Del Rio 
Scottsdale,AZ 85255 
(602) 502-2155 


Stephen Heuer 
Nutripath 

2350 Alameda de Las 
Pulgas 

Woodside, CA 94062 
(415) 369-081 | 


V.R. Hylton 

The Anchor Valley 
Ranch Trust 

Box 54 Wallisville, TX 
77597 

(409) 389-2256 
Raising Texas 
Longhorns and com- 
mitted to the preserva- 
tion of Texas History 
on film. 


John and Rose Jenks 
15A Flaxman Close 
Earley 

Reading RG6 5TH 


‘England 


Sereen U. Kane 
240 Academy Ave 
Excelsior, MN 55331 


Robert P. King 

157 Great Plain Ave 
Wellesley, MA 02181- 
7211 

(617) 237-1089 

An amateur gardener 
in suburban Boston on 
20, 000 sq ft of land. 
Daylily breeder and 
collector of plants. 
Have been growing 
organically for some 
time and look forward 
to this next step. 


Jeanette McKennon 
Rt | Box 146 

Mineral Wells, TX 
76067 

(817) 325-1072 


Richard Meininger 
National Aggregates 
Assn 

900 Spring St 

Silver Spring, MD 
20910 

Involve Aggregate 
Producers in providing 
fine materials for SR. 


Karl Mulson 
RR Box 71] 
East Berne, NY 12059 


Steve Parker 

High Reach Farm 
RFD 2 Box 175 

St. Johnsburg, VT 05819 
tel&fax: (802) 748-3512 
An 800 acre tree farm 
that has been success- 
fully remineralized for 
years. 


Lee Poindexter 
Remineralization 
Products Inc. 

P.O. Box 70183 
Eugene, OR 97401 
(541) 344-2524 

fax: (541) 344-2524 
e-mail: lepoi@rio.com 
See ad and gravel 
source list. 


Paul Rothkrug 
Environmental 
Rescue Fund 

1998 Broadway, Apt. 
#806 

San Francisco, CA 
94109 

(415) 922-1120 

fax: (415) 931-6166 
A non-partisan, non- 
profit coalition for sur- 
vival. 


Julia Russell 
Eco-Home 

4344 RussellAve 
Los Angeles, CA 90027 
(213) 662-5207 
Eco-Home is a demon- 
strative home and 
community resource 
for environmental living 
in the city.We offer 
classes in edible land- 
scaping and a newslet- 
ter. 


K. Ryan 

P.O. Box 11677 
Eugene, OR 97440-387 
(503) 484-6802 

Earth changes in rela- 
tion to SR 


Say Yes to Living 
610 East El Dorado 
Lane 

Las Vegas, NV 89123 
(702) 263-7893 fax: 
(702) 263-7910 


Sigma Organics 
Corp 

(BioSigma) 

2603 Fessey Park Rd 
Nashville, TN 37204 
(615) 383-0206 

fax: (615) 383-0677 
A distributor of U.S. 
Soil trace minerals, 
superior seaweed, 
Humid Folvic Acid 
products and Fish 
Hydrolate. 


M.E. Smith 

Vulcan Materials 
8420 Univ. Exec. Park 
Dr Suite 825 
Charlotte, NC 28262 
(704) 549-1540 

fax: (704) 5494137 
Vulcan Materials is the 
nation’s largest produc- 
er of crushed stone, 
currently manufacturing 
Mineral Rite, 100% nat- 
ural rock dust and rock 
particles. 


Jason Andrew Stock 
1708 Chula Vista 
Belmont, CA 94002 
(415) 595-1411 


Steve Stodola 

20 River St 
St.Arlington, MA 02174 
(617) 646-6681 

| am an environmental 
chemist working for 


Planters II 
Trace Mineral 
Fertilizer 


Distributed by 
Roylance Environments 


recently featured in 


Martha Stewart Living magazine 


Rte. 1, Box 1398 Dogwood St. 
Sag Harbor, NY 11963 
(516) 725-1009 


the EPA concerned 
with cleaning up toxic 
dump sites. 


Superior 
Composting 
Systems 

295 Fifth Street 

West Sonoma, CA 
95476 

(707) 935-3826 
Can-o-worms 
indoor/outdoor com- 
posting system. Worms 
love rock powders; 
plants love mineral-rich 
worm castings! Send 
SASE for free report. 


Gisela Szekely 
4991 Tara Ave. 
Niagara Falls 
Ontario, Canada 
L2H 218 


Marlene Thomson 
1813 Larry Drive 
Santa Rosa, CA 95403 
(707) 579-8042 

Raw fooder in Sonoma 
County seeks other 
raw food/SR 


Vulcan Materials 
8420 University Exec 
Park Dr 

Charlotte, NC 28262 
(704) 5491540 

Vulcan Materials is the 
nation’s largest produc- 


er of crushed stone, 
currently manufacturing 
Mineral Rite, 100% 
Natural Rock Dust and 
Rock Particles. 


Michael Weber 
Green Earth Tree 
Restoration 

4017 Aldrich Ave S 
Minneapolis, MN 55407 
(612) 825-9066 

We reforest open 
areas. 


Howard Whittaker 
Nadeau Trail, Inc. 
23772 Brant Ln 
Laguna Niguel, CA 
92677 

(714) 831-7031 

fax: (714) 831-5574 
Interested in marketing 
ground minerals from 
our California and 
Montana Mining prop- 
erties. 


Glenn B. Wiprud 
12702 15 Avenue NE 
#208 

Seattle, WA 98125 


Robert L. Zick 
Chester Engineers 
2394A Bellwood Dr 
Pittsburgh, PA 15237 
(412) 269-5812 
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A monthly journal dealing 
with biological agriculture. 


The emphasis is on 


production of quality food 
without the use of toxic 


chemicals. 


Samples are $2.50 
Subscriptions U.S. $20/year 
Foreign, U.S. $23/year 


P.O. Box 8800, Metairie LA 


70011 


(504) 889-2100 





Far right ad info: God’s Green Earth, Michael 
Permenter, Trinity Bluff Farms, Rt 1 Box 88A, 


Grapeland, TX 75844, tel. 409-687-4478 
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Complete 
Remineralization 


of your soils with FERTIMAX 
Total Soil Management 


FERTIMAX insures maximum 
crop untilization of carbon 
dioxide with the least energy 
consumption. 


John Hamaker wrote in 
ACRES-USA, a decade ago: 


Our Clod Buster-treated garden 
came through the serious 
Missouri drought with excellent 


yields of delicious produce. 


Gardening? One 50# bag of 
RICO VERDE, delivered by 
UPS for only $29.50 (New 
England & Florida—call for 
prices) returned $600 from 60 
Iowa tomato plants. 


Farming? Send $10 for the huge 
study kit, Twenty-Five Years of 
Total Science Farming to 


FERTIMAX 


701 Madison NE, Albuquerque 
NM 87110 (505) 761-1454 





AZOMITE 

GREEN SAND 
BASALT LAVA $52/Ton 
GRANITE DUST $58/Ton 
SOFT PHOSPHATE---$63/Ton 
MINED HUMATE $72/Ton 


Byte ats, sped PB cet om he nes 


$55/Ton 
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WITH SO MANY FORMULAS TO CHOOSE FROM... 


Why Trace-Lyte's” 
ChYSTALLOID True Broad-Scope 
Liquid Klectrolyte Kormula? 


BECAUSE itis a true crystalloid structure, rather than larger 
colloidial particles. 


BECAUSE of crystalloid structure it will penetrate through 
soft tissues in your body as you drink it. 


BECAUSE the purity of the minerals is controlled. There is 
no contamination of heavy metals in the formula. 














BECAUSE it took 30 years of research to develop and one 
week to make. We know it works. 


BECAUSE of our depleted soils we also 
know that as a thinking, self responsible be-. 
ing, for you it's a must. 


BECAUSE we give it to our grandchildren, 
you know there is nothing better on the mar- 
ket. 


TRACE-LYTE™ 


"Health Thru Naturopathic Research" 


941-426-3375 





Liquid Minerals NATURE’S PATH™ 
A TRUE CRYSTALLOID * Pi 
Electrolyte Solution! P.O. Box 7862, Venice, FL 34287 


80 ®* REMINERALIZE THE EARTH 





RESOURCES 


Remineralize the Earth 


Remineralize the Earth, double 
issue # 10-11, is available in bulk for 
conferences and networking to cur- 
rent subscribers only. 10 or more 
copies at $5.00 each. 


Remineralize the Earth, double 
issue #7-8, is available in larger 
quantities at a special price to current 
subscribers for networking: 


2-9 copies at $4.00 each 

10 or more copies at $3.00 each 

Discounted for book and health 
food stores. Please contact us for 
prices. 


SR Research Packets 
Soil Remineralization 
Agriculture Packet 1997 

SR research around the world for 
agriculture and orchards. Spiral 
bound, 146 pages. 


SR Forestry and Sewage 
Treatment 1997 

Research Packet Spiral bound, 82 
pages. 

See Price List on Subscription page. 


Video: USDA Forum on SR 
and Sustainable 
- Agriculture 

A 4-tape set of the Forum on Soil 
Remineralization and Sustainable 
Agriculture, May, 1994 at the USDA 
headquarters in Beltsville, Maryland is 
available for $65.00 


Don Weaver Supplement 

Solar or Ice Age? Further Insight and 
Perspective on Global Climate Change 
and More _Interglacial-to-Glacial 
Weather Extremes. Spiral bound, 20 
page. 1996 

$5.00 First Class within the U.S., 
$6.00 Air Mail Canada and Mexico, 
$7.00 Air Mail International order 
sent to Remineralize the Earth. 


Hamaker Weaver Publishers 

The Survival of Civilization By John 
Hamaker and Don Weaver ($12.00 
ppd.). This important book is the 
foundation on which SR and the grass 
roots movement rests. 

The Solar or Ice Age? Bulletin 1989 

(366 pp.) Current events support- 
ing climate change from the coming 
Ice Age perspective, including recent 
volcanic and tectonic activity, what’s 
happening to forests, and weather by 
Don Weaver. Suggested minimum 
donation $10.00. 

New Solar or Ice Age? Bulletin #11 
(18 pp.), January 1997. Suggested 
minimum donation $5.00. 

Don Weaver, Hamaker-Weaver 
Publishers, PO. Box 1961, Burling- 
ame, CA-94010. Tel (415) 347-9693. 
The Survival of Civilization ($12.00 
ppd.) is also available from Anita 
Hamaker, Hamaker-Weaver Publish- 
ers, Rte. 1 Box 1490, Seymour, MO 
65746. (417) 935-2116. 


Video: Stopping The 
Coming ice Age 

Complete 57-minute version by the 
late Larry Ephron currently available 
from Lynne Ephron Sarafian, 406 1/2 
Laurel Ave., Menlo Park, CA 94025. 
Tel. (415) 323-4034. The cost is 
$33.95, plus $3.50 (for shipping and 
handling within the U.S). 

The video is also available from The 
Video Project, Films and Videos for a 
Safe and Sustainable World, in an 
edited 45-minute version for $29.95. 
Call 1-800-4-Planet. 


Earth Regeneration Society 

An active and effectively organized 
network, stimulating and coordinat- 
ing initiatives in scientific research 
and both governmental and non-gov- 
ern-mental policy. Alden Bryant, 
President with Fred Wood Sr, Ph.D. 
and others. Earth Regeneration 
Society, 1442A Walnut St. #57, 
Berkeley, CA 94709. (510) 525-4877 


- or Fax (510) 559-8410. 


RECOMMENDED READING 






‘The Sue 
_ Civilization 


"ment rests. To order, see listing for 
Hamaker Weaver Publishers, above. 


Bread From Stones 

The book by Dr. Julius Hensel and 
his pioneer writings from the 1890s on 
stone flour for agriculture, is now 
available from the Acres U.S.A. mail 
order bookstore. In addition to the 
classic text, Acres U.S.A., has included 
comments by John Hamaker, among 






others. Softec 1 102 pages. Order 
No. 4024. Send $i [ in US. and $12.00 


John Hamaker an Don Weavers outside | Us. postpaid). Acres USA, 
important book is the foundation on oes 9547 » Kansas City, MO 64133. 


which SR and the grass roots move- Secrets of the Soil 


This book by Peter Tompkins and 


Christopher Bird is a sequel to the 


now classic Secret Life of Plants. There 
are four chapters on remineralization. 
A fascinating account of recent break- 
throughs “scientific and spiritual that 
can save your garden or farm. This 
book is available, or can be ordered at 
your local bookstore. It is published 


by Harper and Row. 
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DONTE RAN. As Tb Gieiseon., 1 


SR Research in Cameroon 
My students and I are interested in 
soil remineralization (SR) from the 
agricultural point of view. We are con- 
ducting experiments using volcanic 
materials such as cinders, projections 
and rock powder. We would greatly 
appreciate help with financial sup- 
port. We have found the research 
material in RE very interesting and 
look forward to future issues of the 

magazine. 

Tchoua M. Felix, University of 
Yaounde Department of Earth 
Sciences, Cameroon 
Fax: (237) 23 53 88 


Recommends 
Extraordinary New Book 

I do not know whether you have 
come across the work of Victor 
Schauberger? He has done some very 
important work with water, finding in 
it extraordinary qualities. He was a 
forester in Austria in the 1920s’ and 
30s. Besides studying strange phe- 
nomenon with water he describes the 
water cycle in forests that picks up 
mineral salts from the deeper hot 
rocks. The book is called Living 
Energies by Callum Coats, a Scottish 
Architect, now living in Australia, who 
gave up his career to study the work of 
this man. Victor Schauberger’s bril- 
liant work with natural energy 
explained: Gateway Books, The 
Hollies, Wellow, Bath, BA2 8QJ, UK. 
ISBN 046551979. Distributed in 
U.S.A. by National Book Network, 
Boston Way, Lanham, MD 20706, 
USA. Cost: U.S. $19.95. John 
Hamaker and Don Weaver are men- 
tioned together with The Survival of 
Civilization in a positive way. The 
book has only come out this year. You 
will be astounded by what you read, it 


being beyond the powers of ordinary 
description for me to attempt. 

I had not been working with SR for 

a while but now I am back and incor- 

porating research and business inter- 

ests. | am pleased that I was able to 
pick up what I left some years ago. 

Harold F Lane 

North Tolsta, Isle Of Lewis, 

Western Isles HS2 ONE UK. 


New Zealand’s Declining 
Soils and Biodynamics 
In New Zealand we have a long tra- 
dition of super phosphate application 
on our farms. This practice flourished 
when the British Phosphate 
Commission owned guano phosphate 
deposits and our government subsi- 
dized the use of super phosphate. 
However, for the past 12 years we have 
not had any farming subsidies and the 
mineral balance of our soils continues 
to deteriorate. Past applications of sol- 
uble phosphates have given us soil 
that is high in available phosphates 
but now has deficiencies in calcium, 
magnesium, copper, zinc and sulfur. 
Animal parasites are flourishing and 
earthworms are disappearing. 
Restoration of soil is crucial. 
Tinkering with various individual ele- 
ments is unlikely to ever fully restore 
fertility to the soil. I have come to 
believe that the only effective cure lies 
in biodynamics. I am most interested 
in the “cosmic pipes of Sara 
Hieronymus as a method of introduc- 
ing biodynamic energy. 
Humphry de Lautour 
Auckland , New Zealand 


One day when I get land I most cer- 
tainly will be using SR and biodynam- 
ics and hope to influence others 
towards more sustainable agriculture. 
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Some questions I do have is how 
would you go about assessing the bio- 
availability of nutrients and what pro- 
portions of each dust to combine to 
get ‘optimum’ results (without using 
expensive analysis?). Also, will these 
dusts supply enough potassium and 
phosphorous to replace that removed 
by plants if commercial cropping? In 
New Zealand we have selenium cobalt 
and iodine deficient soils (presumably 
from the parent rocks the soil was 
derived from?) how could I get past 
this because one would presume the 
quarries mining the rock will also be 
deficient in these elements. Should I 
add the needed minerals to a spray 
from a ‘chemical’ (non-rock) source? 
Travis Blood 
Dunedin, New Zealand 
Editor: Consult with Keith Gray, 
Panorama Gardens in Rotorua, who is 
getting great results with local rock dust 
sources. Seaweed foliar sprayed might 
also provide nutrients directly to plants. 


IN... T Gee 


Remineralization in Hawaii. 
Here in Hawaii we have quarries 
that make cement out of crushed and 
powdered “blue rock” that is also 
used by a few farmers as rock dust 
powder for SR. I am trying to educate 
the farmers here about rock dust and 
they seem to be catching on. I really 
appreciate the wonderful work that 
you are doing and how you are carry- 
ing the torch for the world in this 
arena. Keep up the great work. 
Elan Sun Star 
Kailua, Hawaii 


Great Neck Public Schools 
During the summer, many Great 
Neck Public School students partici- 
pate in our Science Research Program 
or attend the Science Research 


a! | 


Program conducted by Columbia 
University. Perhaps you could send us 
some material with which our stu- 
dents could conduct further research. 
Naomi Schessel, Guidance Counselor 
Great Neck, New York 


A Source for SR 
The power industry discards mil- 
lions of tons of ash from coal inciner- 
ation. Has anyone evaluated the bene- 
ficial properties of this material com- 

pared to ground rock? 
Harry Andonian 
Levittown, PA 
Editor: Currently the USDA and 
many researchers are studying the by- 
product fly-ash for soils. There are many 
different qualities of fly-ash and no com- 
parison has been made to SR that I am 

aware of. 


Anchor Valley Ranch Trust 
and SR 

I raise Texas Long Horns and want to 
find a way to increase alfalfa and grass 
yield with limestone and non-toxic 
chemical fertilizers. 

I used 50 tons of limestone on three 
acres of my land which is surrounded 
by rocks and planted the 702 variety of 
Alfalfa Amerigraze this year. The three 
acres are lush and green and the area 
outside the rocks is yellow to brownish 
green. The dry limestone really wakes 
up the microbes! 

I had been working with Vulcan 
(Kinnipa, TX) volcanic (ash) dust. At 
first, I only got a pick-up truck full and 
I was so pleased with the results that I 
ordered 25 tons! The salesman told me 
that a fertilizer campaign in San 
Antonio, TX and covering three states 
has brought up under contract exclu- 
sive agricultural rights to all fines from 
the Kinnipa plant. I was lucky to get 
this one load! From the 20-acre River 
Gravel Pit I have brought 20 foot deep 


Rainbow Gravel. It is high in minerals, 
900 C.S.G.’s of paramagnetic force 
which, according to a Callahan Meter, 
(I have one) is superior! The Kinnipa 
Volcano fines mixed with my Rainbow 
Gravel grows the best tomatoes, pota- 
toes and bunch beans that I have ever 
seen. 
VR. Hylton, Senior Trustee 
Anchor Valley Ranch Trust 
Wallisville, TX 


Article Raises Support for 
Klinki Forestry Project 
Thank you for another invaluable 

issue of RE! I am sending a copy of 
the article on the Klinki Pine to the 
Chancellor of the University for Peace 
in Costa Rica, which is U.N. funded, 
and to our acquaintance, Professor 
Elango, at the E.A.R.TH. University 
who is mentioned in the Klinki Pine 
article. Professor Elango comes from 
Cameroon; I hope he finds the RE 
articles on Africa interesting. 

Renate Hageman 

Crescent City, FL 


Cell Tech Recommends SR— 
A direct connection from farmers to 
SR to health minded grocery 


I was referred to you by Cell Tech 
Distributor Services when I inquired 
about remineralizing the soil. Daryl 
speaks of it often in his voice mails 
and I am gathering information for a 
new project I am involved in. I am 
working on opening a new kind of 
grocery store and want to work with 
the farmers that will be growing our 
produce. Not only do we want organ- 
ic, we want it to come from the best 
soil possible and that means reminer- 
alizing their soil and then teaching 
them how to help other farmers to do 
the same as we duplicate our store. 
Our focus is not only high quality 
food, but also in educating people on 
how the body uses food and how to 
properly prepare food. 

Leslie J Fox-Amerson 
Woodstock, GA 


From Health of Body to 
Health of the Soil 

I have been using Azomite and 
other trace mineral supplements on 
my organic gardens in an informal 


way. My major work is in holistic 
health for people and animals. 
Recently, I discovered full spectrum 
plant derived colloidal mineral sup- 
plements for people. My experience 
and research with them has been 
stunning, and has rekindled my 
enthusiasm for feeding the land in this 

way. 
Susan Lie-Nielson and Neal Carter 
Charleston, ME 


Seeking Soil Analyses for 
the U.S. 


I'm seeking information on the 
chemical analysis of soils throughout 
the United States. I’m interested in 
trace mineral content — micro- and 
macro-nutrients, which would indi- 
cate areas where the soil still contains 
sufficient minerals for growing healthy 
food plants that will uptake all the 
necessary minerals, especially trace 
minerals. Can you tell me where I can 
get maps or detailed information in 
any form on this for states or regions 
of the United States? 

Ro Piekarski . 
Morrisonville, NY 

Editor: Try contacting the local office 
of the National Resource and 
Conservation Service,- formerly the Soil 
Conservation Service. 


Mixed Results With SR 


I have tried Azomite and granite 
dust from a Tilcon quarry in years 
past. And I have put many bags of 
green sand on the homestead over the 
years (as well as all the other standard 
organic amendments). I have not 
experienced any amazing results. I 
have been lackadaisical about pot 
tests and record keeping though. We 
do have a huge population of earth 
worms. We garden more or less in a 
“permaculture style”. I am mostly 
adding more organic matter to the 
surface every year, etc. etc. This year I 
bought 5 gallons of Neptune’s Harvest 
and have been foliar feeding every 
week with noticeable effect. My father 
out in Ohio on the other hand seemed 
to get miracle results with kiln dust a 
few years back. 
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Can you recommend something I 
should try next? Unfortunately I don’t 
have a truck, much money or spare 
time for that matter! I know, I know, I 
just need a little bit of several things 
for some pot tests. Should I come 
down your way for some trap rock? 
Order some Planters II? What has 
worked best for you on your garden? 
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-Don Weaver 


$120 for an elemental analysis is not a 
viable option for me. With a zillion 
beds treated differently over the years 
I'd need a zillion tests anyway! 

I have a collection of over 100 tree 
fruit varieties most of which I grafted 
myself. Over the years standard leaf 
analysis by UNH on my apple leaves 
has indicated I am “spot on” other 
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than the typical for New England cal- 
cium deficiency. Yes, I have abundant 
levels of calcium and boron available 
in the soil. 1 wonder what other min- 
erals might behave in this way, like 
calcium, be present in the soil but for 
some reason not adequately taken up? 
Have you in the SR movement been 
assuming that all you have to do is get 
the minerals into the soil and all will 
be hunky-dory? The dynamics of min- 
eral uptake may be more complex. 

But, maybe all the orchardists in 
New England are experiencing calci- 
um problems with their apples 
because their soils are deficient in 
some mineral other than boron, which — 
is known to be important to calcium 
uptake. They all just need to reminer- 
alize! This calcium problem is “easily” 
remedied with irrigation by the way. 

My other area of questioning is 
regarding these mineral supplements 
for direct ingestion by us humans. Do 
you take anything like Trace-Lyte or 
Cell Tech or that one from New Vision, 
that I don’t know the name of? Have 
you heard the tape by Dr. Wallach, 
“Dead Doctors Don’t Lie”? If so wha- 
daya think? 


Finally, I would like to put in a plea 
for plans for a small scale rock crush- 
er/dust maker. Actually for me it does- 
n’t even have to be a rock crusher as 
we have an abundant supply of glacial — 
outwash sand that have assumed for 
many years only needs to be pow- 
dered. Have you heard of anyone 
doing this, crushing sand that is? 
Seems like lot of people might have 
access to sand. 

Thanks again, I don’t necessarily 
expect you to answer all my fool ques- 
tions! 

Doug Clayton 
Jaffrey, NH 

Editor: Where to begin? Yes, mineral 
health supplements are worthwhile as 
long as our soils and foods are lacking in 
minerals and many good ones are avail- 
able as seen in RE. The SR gravel 
sources mentioned have elemental analy- 
ses available to check with your basic soil 
test results. Expensive elemental analyses. 





are necessary for products considered for 
marketing, not for a grower in your situ- 
ation. Not sure what you should do next, 
but sounds like you are doing a lot 
already— pot tests with traprock from 
the Notch, and products such as 
Planter’s II are going to let you know 
what the next step is. Will let readers 
know if a small grinder appears on the 
scene. 


A Prayer for SR 

I am presently preparing to conduct 
a non-credit course at San Juan 
College based primarily on The 
Survival of the Civilization to educate 
all those who are interested. 

Every night I send our Buddhist 
prayer “Nam Myoho Renge Kyo” to a 
Gohonzo asking for enlightenment to 
manifest for this greatest of move- 
ments. I see this prayer being 
answered as I read of the progress and 
international projects regarding 
remineralization. 


During my childhood 1 gardened 
with rich healthy soil in our Michigan 
summer cottage yard. All I had to do 
was plant seeds and watch them flour- 
ish. In New Mexico things are very dif- 
ferent. The changing soils, water, cli- 
mate, and present drought require 
more awareness of plants’ needs. 

In 1990 in a small field I shoveled 
in 3/8 of a ton of crusher fines to min- 
eralize a glorious garden of vegetables. 
Disappointingly, 3/8 of a ton was too 
much and my vegetables dried up and 
died. 

When the spring cottonwood seeds 
came down, the field saw unbelievable 
growth! A natural sprouting of cotton- 
woods is usually 8-10 sprouts on 1/2 
acre of my land with maybe one grow- 
ing to maturity. Thousands of sprouts 
arose and, with no care beyond sum- 
mer irrigation, 1 now have 70-80 
healthy, bright and graceful young tree 
people. Walking through this area is a 
heavenly experience. To me, trees are 
intelligent beings which quickly relate 
to us. I believe that people can heal 
stress, anger, grief and other negative 
states by walking through groves of 


An Apology from RE 

Jarrett Buys wrote a letter that was pub- 
lished in RE in the previous issue that 
appears to have been edited in such a 
way as to alter the meaning and opinion 
of the author. It was not deliberate and 
it is unclear how this occurred, though 
at the last moment editing for space can 


occasionally take its toll, but normally in 
no way mS ee author. In this 





joanna campe, “Elcr 
Global warming implies a mean aver- 

age temperature for the whole planet. It 

does not differentiate between ¢ equatori- 


Ha 





issue to be concemed with. . 
On the contrary, there is a we deal 
of real scientific data which points to the 


exact opposite of * ‘global warming” and 


aligns much more to what John 
Hamaker posed in The Survival of 


_ Chilization (TSOO and what to look 


for in signs of the next coming Ice Age. 


There are many authors who have doc- _ 
umented the temperature trend over 
the past two million | yeals as declining. 


AJ. McMichael, in his book 


Overload, published by Cambridge ne 


University Press, 1993, outlines the 
declining temperature over the past 100 
million years and shows how in the 
more recent two million years that due 
to this steady and uninterrupted 
decline, ice ages have become so fre- 
quent as to appear cyclically roughly 
every IOO,OOO years in these recent 
past two million years as a result. He 
also points out that the mean average 
temperature curently is only slightly 
above 14 degree C., that below 14 


degrees C. glaciation starts, and that it is 
not the short heat wave spells we should 
be looking at, but the long term trend. 

Earth Sensing reports due to high- 
ly accurate microwave measurements, 
which are not affected by changes in 
water vapor, cloud variations, or 
changes at the surface, available from 
1979 to the present, say that there is sig- 
nificant cooling, not warming. Prior to 


these satellite measurements, which 
started in 1979, there was broad world- 

wide agreement that cooling was evi- 
dent. Many authors besides Hamaker 


wrote on this topic, and this is one of 
the reasons why John came out at with 
TSOC in 1982 as he did. 

My point is this: I never wrote 
“Fighting global warming involves 
remineralizing land-based plants” as 
you printed. I never mentioned the 


en- words “global warming’. My exact 
fect” words were, “It involves much more 
ing’ than just remineralizing land-based 
isa plants.” 
m- handling the planet's ecological prob- 
- lem, and what is more germane to 


t refers to the problem of 


what you and.RE readers are con- 


1 cermed with — balancing the soil as 


the glaciers do without having anoth- 
er Ice Age in the next 100 years, 
before it goes beyond the point of not 
being able to do anything about it, as 
John points out in his book. 

I never stated or implied anything 
about “global warming”. This is very 
significant, as that is a common mis- 
understanding the public has, that the 


tise in CQ> equals the rise in temper- 


ature, which per Hamaker's thesis 
and my own personal research is not 
necessarily so; these two things are 
not synonymous, otherwise the tans- 
fer of moisture to the polar caps would 
not increase their size and would not 
expand cooler Arctic air down into the 
temperate zone like it is doing. 

Editor: I agree the terms greenhouse 
effect and global warming should not 
be interchanged. The greenhouse effect 
is the result of excess carbon dioxide in 
the atmosphere and according to the 
Hamaker thesis is part of the transi- 
tion to the next Ice Age. 


REMINERALIZE THE EARTH ¢ 85 





cottonwood trees. 

Our entire planet’s life support sys- 
tem is in great danger of becoming 
irreversibly dysfunctional if the grow- 
ing’ human population remains 
unaware of what we must do to keep 
food production and climate stable. 
SR is of life and death importance to 
humans. 

In the last issue of RE there was the 
feeling that maybe we have gone 
beyond just having this knowledge of 
what is needed to keep life going and 
are moving towards using it on the 
scale that is needed if we are going to 
make any real changes for life support. 

Janice Blue, 46 Rd. 3179 
Aztec, NM 87410 

Editor: It is hard to determine fac- 
tor(s) that may have caused failure to 
thrive in vegetable garden without know- 
ing more about source of rock dust and 
other factors involved. 


PROD 
Permaculture 
Review, Overview 
and Digest 


The new publication gleans critical 
permaculture from scores of 
publications and books.to provide an 


Joy Dance Mounts Ad 
Campaign for SR and 
Remineralize the Earth 

I think placing classified ads in 
communities and states might be a 
great way to get the RE message out. 
The following is an example of an ad I 
placed in a local publication. 

CLASSIFIED AD 

Gardeners. Imitate nature’s nutri- 
ent rich glacier soil of crushed rock to 
regenerate your soil. Gives tremen- 
dous boost up to 92 elements/trace 
minerals for phenomenal microbe 
growth; deters insects/disease. Small 
cost. Qk. test shows convincing 
results. 11 pgs. results/research/- 

: sources. Mail long SASE (55¢ post.) 
$6 cash/ck. J. Dance, POB 2553, 
Vashon, WA 98070. Share ad/info. 

I have also contacted New Dimen- 
sions Broadcasting Network request- 
ing they cover SR in their radio pro- 
gramming. 


information-packed digest. Published 


in a newsletter format, PROD 


includes digests of articles and other 
information sources, book reviews, 
magazines and organizations and 
overviews of themes suggested by the 
materials in a particular issue. 
Subscription US $18.00 postpaid 


worldwide for 4 issues. 


Sample issues are US $5 postpaid. 
Yankee Permaculture POB 2052, 
Ocala FL 34478 USA email: 


Permacltur@aol.com 
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I’m experimenting with using rock 
dust internally using Spiral Stonemeal 
ground to a fine powder with a coffee 
bean grinder. Had a nice chat with 
Anita Hamaker getting feedback on 
her experience. She suggested using 
French green clay both internally and 
externally—remarkable properties of 
restoration/transformation/stimula- 
tion—rich in enzymes and diastases 
(fixing free oxygen and purifying/en- 
riching blood). Raymond Dextreit’s 
40 major works on natural medicine is 
compiled in a book Our Earth Our 
Cure. Enlightening. 

Joy Dance 
Vashon, WA 

Editor: Joy inspired RE’s suggestion 
for donating classified ads that appears 
in this issue. And _ please let 
Remineralize the Earth know 
about your networking activities to share 
with others. 


Painted Rocks 
Mining & Mill Inc. 


ELEMITE 


MINERAL ROCK DUST 


MAY BE ORDERED DIRECTLY FROM 


Painted Rocks 
Mining & Mill Inc. 


646 West 300 North 
« Clearfield, Utah 84015 
(801) 825-7150 


NATURAL MINERALS 
ENRICHES THE SOIL 


Remineralize the Earth 


Monviso tke US LALNABLE AGRICULTURE, 
Pag eon) Roxy i Cyl MATE 


is a non-profit organization incorporated to disseminate ideas and practice about soil 
remineralization throughout the world. Membership and donations are tax- 
deductible. Remineralize the Earth networks to a community grass roots network that 
stretches to every continent. 
Thank you, members and readers, for your contri- 
butions: results of remineralization, photos, articles, experiences and ini- 
tiatives dedicated to soil remineralization for ecological and community sus- 
tainability — this publication is a reflection of all of you. 
Become a member. Membership includes three issues sent periodically (aim 
3 per year ). Funding and support are needed to expand this work and its inter- 
national outreach. Please join with us. 


Contributions over $15.00 are tax deductible. Remineralize the Earth, Inc. is a 501(c)#3 tax-exempt organization. 


SUBSCRIPTIONS 


Membership includes 3 issues U.S. First Class, Air Mail outside the U.S.* 
Send check payable to: Remineralize the Earth, 152 South Street, Northampton, MA 01060-4021, U.S.A. Please 
print clearly. Thank You. 


Name/Company /Organization 
Tel 

Street/Box 

City 

Country 


Membership [1$15 [1$25 UO $30 O1$50 (1$100 [1$250 [) $500 Other $ 


$25.00 membership includes being in the Network Listing of the magazine. Would you like to be part of the 
network listing? L] Yes L] No A brief description: 


*Please send a Postal Money Order in $U.S. if possible to avoid excessive bank charges on both sides. If not possible, Canadian orders 
must be in U.S. funds. Other international orders must be in U.S. funds drawn from a bank designating a U.S. branch. 


RESEARCH PACKETS 


Complete Set for Both Agriculture & Agriculture Packet Forestry/Sewage Sludge Packet 
Forestry/Sewage Sludge — $17.00 First Class-Mail Priority —— $12.00 First Class-Mail Priority 

— $25.00 First Class-Mail Priority —— $15.50 Third Class —— $10.50 Third Class 

_—— $28.00 Air Mail Canada and Mexico _— $18.00 Air Mail Canada and Mexico _— $12.00 Air Mail Canada and Mexico 
—— $36.00 Air Mail International _— $22.00 Air Mail International —— $17.00 Air Mail International 

—— $27.00 Surface Mail International _— $17.00 Surface Mail International _—— $12.00 Surface Mail International 








RE Research Project 1996 


RE’s two-year research project is under way in Massachusetts. 
A first-year report starts on page 47. 


Remineralize 
the Earth 


152 South Street 


Northampton, MA 01060-4021 USA 
413-586-4429 © fax 413-586-6064 * ReminEarth@aol.com 


PLEASE REN EW: 
If your address label says that it is 
time to renew, this is your last 
issue. Please fill out the form on 
the inside back cover and mail it 
to us. Thank you for your support 
of Remineralize the Earth! 


